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Data recording and reproducing apparatus and data editing method 



(57) A data recording and reproducing apparatus 
has facilities for recording and reproducing, inputting 
and outputting, and editing data and can perform edits 
by itself. The data recording and reproducing apparatus 
records AV data inputted from an input port on HDDs by 
using a recorder and reproducer, and outputs data re- 
produced from HDDs by the recorder and reproducer 



through an output port. In an editor inputted is data in- 
putted from outside and data reproduced by the record- 
er and reproducer. The editor performs edits on at least 
either of the data above by using a matrix switcher and 
an audio mixer provided therein. A special effector is uti- 
lized as necessary. The editor can output data obtained 
through editing processing to a switch. 
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Description 

[0001] The invention relates to data recording and re- 
producing apparatus tor recording and/or reproducing 
data and to data editing methods. More particularly, 
though not exclusively, the invention relates to a data 
recording and reproducing apparatus and data editing 
method suitable tor recording, reproducing and editing 
of video and audio data. 

[0002] I n recent years, in accordance with multi-chan- 
neling for providing information due to the spread of a 
CATV (cable television) or the like, there has been a 
growing demand to simultaneously record, reproduce, 
or record and reproduce a plurality of video and audio 
data with one video and audio data recording and repro- 
ducing apparatus, as distinct from a conventional VCR 
(Video Cassette Recorder). In response to this demand, 
an apparatus called a video server (also called an AV 
(Audio and/or Video) server) for recording and repro- 
ducing video and audio data by using a random-acces- 
sible recording medium such as a hard disk is coming 
into a widespread use. 

[0003] Generally, video servers in broadcast stations 
require a high transfer rate of data and a large capacity 
for recording data over a long period of time, because 
of the demands on image quality and sound quality. At- 
tempts have been therefore made to increase data 
transfer rate and capacity by using a data recording and 
reproducing apparatus including a plurality of hard disk 
(hereinafter referred to as HD) drives capable of storing 
the video and audio data and of performing parallel 
processing. Further attempts have been made to ensure 
reliability by previously recording parity data in case of 
trouble in any of the HD drives. It is thus possible to re- 
alize a multi-channel video server having various appli- 
cations: for example, even when the number of chan- 
nels required varies depending on the contents and 
broadcast form of a program which a broadcast station 
intends to provide, material data composed of a plurality 
of audio and video data is previously recorded separate- 
ly and then multi-channel transmission is performed si- 
multaneously, or the same material data is reproduced 
on multi-channel by shifting a reproducing time, where- 
by a system such as a VOD (Video On Demand) or an 
NVOD (Near Video On Demand) is established. 
[0004] A data recording and reproducing apparatus 
for such a video server utilizes the technology of RAID 
(Redundant Arrays of Inexpensive Disks) comprising a 
plurality of hard disk drives (hereinafter referred to as 
HDDs), each HDD including a plurality of HDs, which is 
proposed in an article by Patterson et al, published in 
1988 ("A Case for Redundant Arrays of Inexpensive 
Disks (RAID)", ACM SIGMOND Conference, Chicago, 
III, Jun. 1-3, 1988). 

[0005] In this article, the RAID is classified into five 
types, RAID-1 to RAID-5. The RAID-1 is a type of RAID 
which writes the same content onto two HDDs. The 
RAID-3 is a type of RAID which divides input data into 



the data having a fixed length and records the data on 
a plurality of HDDs while generating parity data that is 
exclusive OR of corresponding data blocks in the HDDs 
and writing the parity data onto another HDD. The RAID- 

s 5 is a type of RAID which divides data into a larger unit 
(block) and records one divided data on one HDD in the 
form of the data block while recording a result (parity 
data) of exclusive OR of corresponding data blocks in 
the HDDs on other HDDs in the form of a parity block 

10 and distributing the parity block to other HDDs. 

[0006] For other RAIDs, refer to the above-described 
article. 

[0007] On the other hand, materials for actual use in 
a news program, a sports program and so on are sub- 

*5 jected to processing such as editing in a broadcast sta- 
tion, and then processed materials are transmitted. Par- 
ticularly for the transmission of urgent materials for news 
programs, materials for sports programs in cases of an 
extension of a game time, or the like, reduction in an 

20 editing time is desired. 

[0008] In a typical editing processing, an editing ma- 
chine is connected to VCRs. Materials to be transmitted 
are selected while materials reproduced by a VCR for 
reproducing are checked by the editing machine. Se- 

25 tected materials are recorded by a VCR for recording, 
and then a recorded tape is transmitted from a VCR for 
transmission. 

[0009] In an attempt to reduce an editing time, nonlin- 
ear editing is also performed nowadays. For example, 

30 an AV server described above is connected to an editing 
machine. Materials stored in the AV server are repro- 
duced and materials to be transmitted are selected in 
the editing machine. Then materials to be transmitted 
stored in the AV server are transmitted in accordance 

35 with edit point information (also called EDL: Edit Deci- 
sion List). Nonlinear editing, as distinct from linear edit- 
ing by a conventional VCR or the like, enables an im- 
mediate search for a desired material and enhances 
free access to and reproduction of a desired material 

40 even if materials stored in the AV server are not in chron- 
ological order. 

[0010] However, nonlinear editing also has a problem 
that an editing machine, aside from an AV server, has 
to be provided in a broadcast station and thus additional 

45 space for an editing machine is required. This is a seri- 
ous problem for, particularly, a relay car having a limited 
space. Also, in order to give special effects on materials 
to be transmitted, it is necessary to further install a spe- 
cial effect apparatus separately. 

so [0011] Moreover, few editors are, in fact, accustomed 
to the operation of the above-described nonlinear edit- 
ing. Even in actual broadcast stations, linear editing us- 
ing tapes as a medium has been heretofore performed 
and many editors are accustomed to linear editing. 

ss [0012] Furthermore, nonlinear editing by using an AV 
server and an editing machine has another problem: for 
example, even simple cutting can not be done instanta- 
neously due to time division control of storage media of 
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an AV server. An AV server comprises a plurality of 
channels (a plurality of l/Os). Each channel makes time 
division access to HDDs in order to arbitrate use ot the 
HDDs that are recording media, or in order to arbitrate 
use of internal buses connected to the HDDs. This time 
division control results in a certain amount of toss of time 
until materials are transmitted in response to a com- 
mand from the editing machine. The loss of time is con- 
sidered as one cause of inconvenience of operation for 
editors. 

[001 3] Various respective aspects of the invention are 
defined in the appended claims. 

[0014] Embodiments of the present invention can 
solve or at least alleviate the above-described prob- 
lems. Embodiments of the invention can provide a data 
recording and reproducing apparatus which has facili- 
ties for recording and reproducing, inputting and output- 
ting, and editing data and can perform edits by itself. 
[0015] Embodiments of the invention can provide a 
data recording and reproducing apparatus which can 
easily check an operating status of the apparatus. 
[0016] Embodiments of the invention can provide a 
data recording and reproducing apparatus which can in- 
stantaneously perform edits. 

[0017] Embodiments of the invention can provide a 
data recording and reproducing apparatus which has fa- 
cilities for recording and reproducing data, inputting and 
outputting data, and giving special effects on data and 
can give special effects by itself. 

[0018] Embodiments of the invention can realise the 
operability of nonlinear editing similar to that of conven- 
tional linear editing. 

[0019] Embodiments of the invention can provide a 
data editing method through the use of the data record- 
ing and reproducing apparatus according to the inven- 
tion. 

[0020] A data recording and reproducing apparatus of 
the present invention comprises: recording and repro- 
ducing means for recording and reproducing data by us- 
ing a nonlinear-accessible recording medium; input and 
output means having at least one input port for inputting 
data and at least one output port for outputting data, the 
input and output means being capable of making time 
division access to the recording and reproducing 
means; and editing means for editing data by using at 
least either data inputted from the input port or data re- 
produced by the recording and reproducing means. 
[0021] Another data recording and reproducing appa- 
ratus of the present invention comprises: recording and 
reproducing means for recording and reproducing data 
by using a nonlinear-accessible recording medium; in- 
put and output means having at least one input port to 
which data reproduced by external equipment is input- 
ted and at least one output port for outputting data, the 
input and output means being capable of making time 
division access to the recording and reproducing 
means; editing means for editing data by using at least 
either data inputted from the input port or data repro- 



duced by the recording and reproducing means; and 
controlling means for controlling the external equipment 
or the recording medium so as to advance the time to 
reproduce data from the external equipment or the re- 

5 cording medium, in consideration of a magnitude of de- 
lay that occurs until data reproduced by the external 
equipment or the recording medium is inputted to the 
editing means, from the time in a case in which the mag- 
nitude of delay is not taken in consideration, when the 

10 editing means edits data by using data inputted from the 
input port and data reproduced by the recording and re- 
producing means. 

[0022] Still another data recording and reproducing 
apparatus of the present invention comprises: recording 

is and reproducing means for recording and reproducing 
data by using a nonlinear-accessible recording medium; 
input and output means having at least one input port to 
which data reproduced by external equipment is input- 
ted and at least one output port for outputting data, the 

20 input and output means being capable of making time 
division access to the recording and reproducing 
means; editing means for editing data by using at least 
either data inputted from the input port or data repro- 
duced by the recording and reproducing means; and 

25 routing means for switching input and output routes for 
data inputted from the input port and data reproduced 
by the recording and reproducing means in accordance 
with the effect of editing, wherein the routing means has 
a cutting portion for selecting and cutting data inputted 

30 from the input port and data reproduced by the recording 
and reproducing means. 

[0023] A further data recording and reproducing ap- 
paratus of the present invention comprises: recording 
and reproducing means for recording and reproducing 

35 data by using a nonlinear-accessible recording medium; 
input and output means having at least one input port 
for inputting data and at least one output port for output- 
ting data, the input and output means being capable of 
making time division access to the recording and repro- 

40 ducing means; editing means for editing data by using 
at least either data inputted from the input port or data 
reproduced by the recording and reproducing means; 
routing means for switching input and output routes for 
data inputted from the input port and data reproduced 

45 by the recording and reproducing means in accordance 
with the effect of editing; and special effect processing 
means for applying special effect processing to input da- 
ta, wherein the routing means has a data selector for 
selectively supplying data inputted from the input port 

50 and data reproduced by the recording and reproducing 
means to the special effect processing means. 
[0024] A further data recording and reproducing ap- 
paratus of the present invention comprises: recording 
and reproducing means for recording and reproducing 

55 data by using a nonlinear-accessible recording medium; 
input and output means having at least one input port 
for inputting data and at least one output port for output- 
ting data, the input and output means being capable of 
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making time division access to the recording and repro- 
ducing means; editing means for editing data by using 
at least either data inputted from the input port or data 
reproduced by the recording and reproducing means; 
routing means for switching input and output routes for 5 
data inputted from the input port and data reproduced 
by the recording and reproducing means in accordance 
with the effect of editing; and image display means for 
displaying an image in accordance with input data, 
wherein the routing means has a data selector for se- 10 
lectively supplying data inputted from the input port and 
data reproduced by the recording and reproducing 
means to the image display means. 
[0025] A further data recording and reproducing ap- 
paratus of the present invention comprises: recording '5 
and reproducing means for recording and reproducing 
data by using a nonlinear-accessible recording medium; 
input and output means having at least one input port 
for inputting data and at least one output port for output- 
ting data, the input and output means being capable of 20 
making time division access to the recording and repro- 
ducing means; editing means for editing data by using 
at least either data inputted from the input port or data 
reproduced by the recording and reproducing means; 
and controlling means for controlling the recording and 25 
reproducing means so that data to be edited recorded 
on the recording medium may be reproduced in real time 
near a switching point at which data to be edited is 
switched and so that data to be edited may be repro- 
duced in a time shorter than the real time at other sec- 30 
tionsthan the section near the switching point, when the 
editing means edits data by using first and second data 
reproduced from the recording medium. 
[0026] A data editing method according to the present 
invention is a data editing method through the use of a 35 
data recording and reproducing apparatus comprising: 
recording and reproducing means for recording and re- 
producing data by using a nonlinear-accessible record- 
ing medium; input and output means having at least one 
input port for inputting data and at least one output port 40 
for outputting data, the input and output means being 
capable of making access to the recording and repro- 
ducing means; and editing means for editing data by us- 
ing at least either data inputted from the input port or 
data reproduced by the recording and reproducing 45 
means, wherein the input and output means makes time 
division access to the recording and reproducing 
means. 

[0027] Another data editing method according to the 
present invention is a data editing method through the so 
use of a data recording and reproducing apparatus com- 
prising: recording and reproducing means for recording 
and reproducing data by using a nonlinear-accessible 
recording medium; input and output means having at 
least one input port to which data reproduced by exter- 55 
nal equipment is inputted and at least one output port 
for outputting data, the input and output means being 
capable of making time division access to the recording 



and reproducing means; and editing means for editing 
data by using at least either data inputted from the input 
port or data reproduced by the recording and reproduc- 
ing means, wherein the external equipment or the re- 
cording medium is controlled so as to advance the time 
to reproduce data from the external equipment or the 
recording medium, in consideration of a magnitude of 
delay that occurs until the data reproduced by the ex- 
ternal equipment or the recording medium is inputted to 
the editing means, from the time in a case in which the 
magnitude of delay is not taken in consideration, when 
the editing means edits data by using data inputted from 
the input port and data reproduced by the recording and 
reproducing means. 

[0028] Still another data editing method according to 
the present invention is a data editing method through 
the use of a data recording and reproducing apparatus 
comprising: recording and reproducing means for re- 
cording and reproducing data by using a nonlinear-ac- 
cessible recording medium; input and output means 
having at least one input port to which data reproduced 
by external equipment is inputted and at least one output 
port for outputting data, the input and output means be- 
ing capable of making time division access to the re- 
cording and reproducing means; editing means for ed- 
iting data by using at least either data inputted from the 
input port or data reproduced by the recording and re- 
producing means; and routing means for switching input 
and output routes for data inputted from the input port 
and data reproduced by the recording and reproducing 
means in accordance with the effect of editing, wherein 
editing is performed by selecting in a time-divided man- 
ner either data inputted from the input port or data re- 
produced by the recording and reproducing means. 
[0029] A further data editing method according to the 
present invention is a data editing method through the 
use of a data recording and reproducing apparatus com- 
prising: recording and reproducing means for recording 
and reproducing data by using a nonlinear-accessible 
recording medium; input and output means having at 
least one input port for inputting data and at least one 
output port for outputting data, the input and output 
means being capable of making time division access to 
the recording and reproducing means; editing means for 
editing data by using at least either data inputted from 
the input port or data reproduced by the recording and 
reproducing means; routing means for switching input 
and output routes for data inputted from the input port 
and data reproduced by the recording and reproducing 
means in accordance with the effect of editing; and spe- 
cial effect processing means for applying special effect 
processing to input data, wherein the routing means se- 
lectively supplies data inputted from the input port and 
data reproduced by the recording and reproducing 
means to the special effect processing means. 
[0030] A further data editing method according to the 
present invention is a data editing method through the 
use of a data recording and reproducing apparatus com- 
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prising: recording and reproducing means for recording 
and reproducing data by using a nonlinear-accessible 
recording medium; input and output means having at 
least one input port for inputting data and at least one 
output port for outputting data, the input and output 5 
means being capable of making time division access to 
the recording and reproducing means; editing means for 
editing data by using at least either data inputted from 
the input port or data reproduced by the recording and 
reproducing means; routing means for switching input 10 
and output routes for data inputted from the input port 
and data reproduced by the recording and reproducing 
means in accordance with the effect of editing; and im- 
age display means for displaying an image in accord- 
ance with the input data, wherein the routing means se- « 
lectively supplies data inputted from the input port or da- 
ta reproduced by the recording and reproducing means 
to the image display means. 

[0031] A further data editing method according to the 
present invention is a data editing method through the 20 
use of a data recording and reproducing apparatus com- 
prising: recording and reproducing means for recording 
and reproducing data by using a nonlinear-accessible 
recording medium; input and output means having at 
least one input port for inputting data and at least one 25 
output port for outputting data, the input and output 
means being capable of making access to the recording 
and reproducing means; and editing means for editing 
data by using at least either data inputted from the input 
port or data reproduced by the recording and reproduc- 30 
ing means, wherein the recording and reproducing 
means is controlled so that data to be edited recorded 
on the recording medium may be reproduced in real time 
near a switching point at which data to be edited is 
switched and so that data to be edited may be repro- ss 
duced in a time shorter than the real time at other sec- 
tions than the section near the switching point, when the 
editing means edits data by using first and second data 
reproduced from the recording medium. 
[0032] The invention will now be described by way of *o 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

FIG. 1 is a block diagram of a circuit configuration 45 
of a data recording and reproducing apparatus ac- 
cording to an embodiment of the present invention; 
FIG. 2 is a perspective view of an external appear- 
ance of the data recording and reproducing appa- 
ratus according to one embodiment of the present so 
invention; 

FIG. 3 is a front view of a main part of a meter panel 
and a control panel shown in FIG. 2; 
FIG. 4 is a diagrammatic illustration of one example 
of a system using the data recording and reproduc- 55 
ing apparatus according to the embodiment; 
FIG. 5 is a diagrammatic illustration of another ex- 
ample of a system using the data recording and re- 



producing apparatus according to the embodiment; 
FIG. 6 is a diagrammatic illustration of still another 
example of a system using the data recording and 
reproducing apparatus according to the embodi- 
ment; 

FIG. 7 is a diagrammatic illustration of a further ex- 
ample of a system using the data recording and re- 
producing apparatus according to the embodiment; 
FIG. 8 is a diagrammatic illustration of an example 
of an arrangement of indicator regions; 
FIG. 9 is a block diagram showing a modified con- 
figuration of the data recording and reproducing ap- 
paratus shown in FIG. 1; 

FIG. 1 0 is a flow chart of a procedure for destructive 
editing in the data recording and reproducing appa- 
ratus shown in FIG. 9; 

FIG. 11 is a flow chart of processes of creating edit 
list for VCR in destructive editing shown in FIG 10; 
FIG. 12 is a flow chart of processes of creating edit 
list for internal file in destructive editing shown in 
FIG. 10; 

FIG. 13 is a flow chart of processes of preview in 
destructive editing shown in FIG. 10; 
FIG. 14 is another flow chart of processes of pre- 
" view in destructive editing shown in Ft G. 10; 
FIG. 15 is a flow chart of processes of editing in de- 
structive editing shown in FIG. 10; 
FIG. 16 is another flow chart of processes of editing 
in destructive editing shown in FIG. 10; 
FIG. 17 is a block diagram showing a detailed con- 
figuration of an editor in the data recording and re- 
producing apparatus shown in FIG. 9; 
FIG. 18 is a block diagram for explaining the oper- 
ation of a controller shown in FIG. 9; 
FIG. 1 9 is a flow chart of a procedure for setting the 
editor shown in FIG. 17; 

FIG. 20 is another flow chart of a procedure for set- 
ting the editor shown in FIG. 17; 
FIGs. 21 A to 21 D are graphical representations for 
explaining reproduction by the data recording and 
reproducing apparatus shown in FIG. 17; 
FIG. 22 is a diagram for explaining editing by the 
data recording and reproducing apparatus shown 
in FIG. 17; 

FIGs. 23A to 23C are graphical representations for 

explaining reproducing by the data recording and 

reproducing apparatus shown in FIG. 17; 

FIG. 24 A is a schematic diagram of a file entry (FE); 

FIG. 24B is a schematic diagram of a record entry 

(RE); 

FIG. 24C is a schematic diagram of an address 
space of HD; 

FIG. 24D is a schematic diagram of a structure of 
information of a file system stored in a file manager 
shown in FIG. 1; 

FIG. 25A is a schematic diagram of the record entry 
of an original material; 

FIG. 25B is a schematic diagram of the record entry 
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of an insert material; and 

FIG. 25C is a schematic diagram of the record entry 
of the original material. 

[0033] An embodiment of the invention will be de- 
scribed in detail below with reference to the accompa- 
nying drawings. A data recording and reproducing ap- 
paratus according to the embodiment has facilities for 
recording and reproducing, inputting and outputting, 
and editing AV (Audio and/or Video) data, and can per- 
form edits by itself. 

[0034] FIG. 2 is a perspective view of an external ap- 
pearance of the data recording and reproducing appa- 
ratus according to one embodiment of the invention. A 
data recording and reproducing apparatus 1 according 
to the embodiment comprises one housing 2. The hous- 
ing 2 is approximately the same size as one VCR, for 
example. A meter panel 3 is provided on an upper area 
of a front surface of the housing 2. A control panel 4 is 
provided on a lower front surface of the housing 2. The 
control panel 4 is removable from the housing 2. The 
control panel 4 may be removed from the housing 2 so 
as not to be used. The control panel 4 may also be re- 
moved from the housing 2 and connected to a circuit in 
the housing 2 by a cable so that the control panel 4 may 
be used in the condition in which the control panel 4 is 
removed from the housing 2. 

[0035] FIG. 3 is a front view of a main part of the meter 
panel 3 and the control panel 4 shown in FIG. 2. The 
data recording and reproducing apparatus 1 according 
to the embodiment comprises an input processor for in- 
putting AV data or an output processor for outputting AV 
data. These input and output processors will be referred 
to as ports in the following description. Each port can 
input or output video data and four-channel or eight- 
channel audio data. The meter panel 3 shown in FIG. 3 
comprises an indicator 11 for indicating an operating 
status of four ports. The indicator 11 has four indicator 
regions 11 A to 11 D, corresponding to respective ports. 
The indicator regions 11 A, 11 B, 11C and 11 D are ar- 
ranged at the upper left, upper right, tower left and lower 
right of the indicator 11, respectively. Each of the indi- 
cator regions 1 1 A to 1 1 D has an audio level meter por- 
tion 12 for indicating audio level meters for four chan- 
nels, a dot matrix portion 1 3 for indicating a time code 
or thelike, a status indicator 1 4 for indicating the current 
operating status (reproducing, recording, etc.) of each 
port, and an information indicator 15 for indicating vari- 
ous kinds of information such as the type of the indicated 
time code. In the audio level meter portion 12, the 
number of each channel is indicated under the corre- 
sponding audio level meter for the channel. Also, in the 
audio level meter portion 1 2, either four audio level me- 
ters of first to fourth channels or four audio level meters 
of fifth to eighth channels are selectively indicated by 
operating a switch to be described later. Switching of 
indication is performed in accordance with the operation 
of a switch not shown. 



[0036] In the data recording and reproducing appara- 
tus 1 according to the embodiment, each port can per- 
form various operations, such as the selection of input 
of AV data, the adjustment of a level of recording or re- 
s producing of audio data and the selection of a channel 
for monitoring audio data. The meter panel 3 has four 
port select switches 16 for selecting a port to be thus 
operated. 

[0037] The meter panel 3 further has four rotary en- 
io coders 17 for adjusting the level of recording or repro- 
ducing of audio data and a rotary encoder 18 for con- 
trolling a video process. 

[0038] On the other hand, the control panel 4 com- 
prises various switches needed for editing and an oper- 

is ation and display portion 21 including a display for dis- 
playing an image or the like for use in editing. The control 
panel 4 also has four port select switches 22 for select- 
ing a port to be operated, just as the port select switches 
16 are provided in the meter panel 3. The control panel 

20 4 further has a switch 23 for giving instructions to record, 
a switch 24 for giving instructions to fast rewind, a switch 
25 for giving instructions to reproduce, a switch 26 for 
giving instructions to fast forward, and a switch 27 for 
giving instructions to stop. Also, the data recording and 

25 reproducing apparatus 1 according to the embodiment 
can remotely operate up to two external VCRs. The con- 
trol panel 4 has two switches 28 for selecting an external 
VCR to be remotely operated. 

[0039] FIG. 1 is a block diagram of a circuit configu- 

30 ration of the data recording and reproducing apparatus 
1 according to the embodiment. The data recording and 
reproducing apparatus 1 according to the embodiment 
comprises an internal bus 30 for transferring AV data 
and commands. A timing manager 31 , an information 

35 manager 32, a recorder and reproducer 33, ports 60 A 
to 60D and a controller 36 are connected to the internal 
bus 30. A special effecter 39 is connected to the con- 
troller 36. Moreover, the meter panel 3 is connected to 
the controller 36, and the control panel 4 is connected 

40 to the timing manager 31 . The components 31 to 39 are 
provided on separate substrates, for example. 
[0040] The timing manager 31 has a timing pulse gen- 
erator 41 . The timing pulse generator 41 generates a 
timing pulse and supplies the timing pulse to each and 

45 every circuit needing the timing pulse. That is, the gen- 
erated timing pulse is supplied to CPUs 34A to 34D of 
the ports 60A to 60D and a CPU 53 of the controller 36 
through a bus 37. A reference video signal V ref from an 
external apparatus is inputted to the timing pulse gen- 

50 erator 41. The timing manager 31 further has an inter- 
face 42 (i/F in the drawings) for connecting the control 
panel 4 with the internal bus 37. The generated timing 
pulse is used to arbitrate access by the ports 60A to 60D 
to the internal bus 30. Each port obtains access to the 

55 recorder and reproducer 33 within a predetermined pe- 
riod (hereinafter referred to as a time slot period) desig- 
nated by the timing pulse. Thus, data is transmitted and 
received between each of the ports 60A to 60D and the 
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recorder and reproducer 33. In short, the internal bus 
30 is under so-called time division control. 
[0041 ] The information manager 32 has a file manag- 
er 43 for holding file management information on a file 
recording area in a recording medium and managing a 
file on the basis of the file management information, and 
a network driver 44 connected to an external network 
such as Ethernet, for inputting and outputting data in/ 
from the external network. Details of the file manage- 
ment information will be described later. 
[0042] The recorder and reproducer 33 has a video 
disk array controller 47 connected to a plurality of hard 
disk drives 45 (hereinafter referred to as HDDs) for re- 
cording video data, for controlling the HDDs 45; an audio 
disk array controller 48 connected to a plurality of HDDs 
46 for recording audio data, for controlling the HDDs 46; 
and a buffer 49 provided between the disk array control- 
lers 47 and 48 and the internal bus 30, for temporarily 
storing data. The number of HDDs 45 for video data is 
nine. Eight HDDs 45 of the nine HDDs 45 are used for 
recording AV data, and one HDD 45 is used for record- 
ing parity data. The nine HDDs 45 and the video disk 
array controller 47 constitute a system of RAID (Redun- 
dant Arrays of Inexpensive Disks) -3. On the other hand, 
the number of HDDs 46 for audio data is two. The two 
HDDs 46 and the audio disk array controller 48 consti- 
tute a system of RA1D-1 . 

[0043] The controller 36 has an editor 51 and an in- 
terface 52 (l/F in the drawings) for connecting the meter 
panel 3 with the internal bus 37. An edit command CE 
from an external apparatus can be also inputted to the 
interface 52. The editor 51 has the functions of a matrix 
switcher and an audio mixer. The editor 51 is connected 
to the special effecter 39. The editor 51 has two data 
output paths for outputting data to the special effecter 
39, and one data input path for inputting data from the 
special effecter 39 to the editor 51 . Moreover, the editor 
51 can output data D M for monitoring. 
[0044] The special effecter 39 performs processing 
for obtaining special effects such as dissolves or wipes. 
[0045] The ports 60A to 60D are connected to termi- 
nals 61 A to 61 D, respectively- It is herein assumed that 
the terminal 61 A is a data input terminal and that the 
terminals 61 B to 61 D are data output terminals. AV data 
to be inputted and outputted by the terminals 61 A to 61 D 
is digital data based on serial digital interface (hereinaf- 
ter referred to as SDI; standardized as SMPTE-259M) 
standards, for example. 

[0046] The port 60A has an encoder 62 for extracting 
AV data from data based on the SDI standards and com- 
pressing the AV data as necessary, a switch 64 having 
two inputs and one output, the CPU 34A and a buffer 
66. One input terminal of the switch 64 is connected to 
the terminal 61 A, the other input terminal thereof is con- 
nected to the editor 51 , and the output terminal thereof 
is connected to the input terminal of the encoder 62. The 
terminal 61 A is also connected to the editor 51 . To com- 
press data, the MPEG2 MP® ML (Moving Picture Ex- 



perts Group 2 Main Profile at Main Level) system utiliz- 
ing an inter-frame correlation is used. A buffer 66 is in- 
terposed between the output terminal of the encoder 62 
and the bus 30. The buffer 66 outputs the stored data in 

s accordance with a control command from the CPU 34A. 
[0047] The port 60B has a decoder 63 for expanding 
data if the data is compressed and converting the data 
into data based on the SDI standards, a switch 65 hav- 
ing two inputs and one output, the CPU 34B and a buffer 

10 67. One input terminal of the switch 65 is connected to 
the output terminal of the decoder 63, the other input 
terminal thereof is connected to the editor 51 , and the 
output terminal thereof is connected to the terminal 61 B. 
The output terminal of the decoder 63 is also connected 

is to the editor 51 . The buffer 67 is interposed between the 
input terminal of the decoder 63 and the bus 30. The 
buffer 67 outputs the stored data in accordance with a 
control command from the CPU 34B. 
[0048] The port 60C has a decoder 72 for expanding 

20 data if the data is compressed and converting the data 
into data based on the SDI standards, a switch 74 hav- 
ing two inputs and one output, the CPU 34C and a buffer 

76. One input terminal of the switch 74 is connected to 
the output terminal of the decoder 72, the other input 

25 terminal thereof is connected to the editor 51 , and the 
output terminal thereof is connected to the terminal 61 C. 
The output terminal of the decoder 72 is also connected 
to the editor 51 . The buffer 76 is interposed between the 
bus 30 and the input terminal of the decoder 72. The 

30 buffer 76 stores and outputs the data transferred from 
the bus 30 in accordance with a control command from 
the CPU 34C. 

[0049] The port 60D has a decoder 73 for expanding 
data if the data is compressed and converting the data 
35 into data based on the SDI standards, a switch 75 hav- 
ing two inputs and one output, the CPU 34D and a buffer 

77. One input terminal of the switch 75 is connected to 
the output terminal of the decoder 73, the other input 
terminal thereof is connected to the editor 51 , and the 

40 output terminal thereof is connected to the terminal 61 D. 
The output terminal of the decoder 73 is also connected 
to the editor 51 . The buffer 77 is interposed between the 
bus 30 and the input terminal of the decoder 73. The 
buffer 77 stores and outputs the data transferred from 

45 the bus 30 in accordance with a control command from 
the CPU 34D. In FIG. 1, the CPUs 34A to 34D are not 
connected to the components in the respective ports for 
simplicity. However, each CPU is, in fact, connected to 
the components so that the control commands from the 

so CPUs 34A to 34D are transmitted to the components. 
[0050] A recording command C R from an external ap- 
paratus can be further inputted to the CPU 34A. In re- 
sponse to the recording command CR, the CPU 34A 
controls the processing of transferring and recording da- 

55 ta inputted to the terminal 61 A to/in the recorder and 
reproducer 33. A reproducing command C P from an ex- 
ternal apparatus can be further inputted to the CPUs 
34B to 34D. In response to the reproducing command 
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Cp, the CPUs 34B to 34D control the processing of al- 
lowing the recorder and reproducer 33 to reproduce da- 
ta and transferring the reproduced data to the terminals 
6lBto 61 D. 

[0051 ] Each of the CPUs 34A to 34D of the ports 60 A 
to 60D has a ROM (Read Only Memory) and a RAM 
(Random Access Memory) although not shown, and the 
CPU, ROM and RAM constitute a microcomputer. Fur- 
thermore, each of the components 31 to 33 and 36 sim- 
ilarly has a CPU, a ROM and a RAM, which constitute 
a microcomputer 

[0052] The ports 60A to 60D can be replaced with oth- 
er types of data input and output ports. For example, the 
output ports 60B to 60D can be replaced with the input 
port 60A. When the output port 60B is replaced with the 
input port 60A, the data recording and reproducing ap- 
paratus 1 is changed to an apparatus having two input 
ports and two output ports. 

[0053] The data recording and reproducing apparatus 
1 can further include time code detectors (not shown in 
FIG. 1 , see FIG. 9) which are to be described later. 
[0054] In FIG. 1 , the recorder and reproducer 33 and 
the HDDs 45 and 46 correspond to recording and repro- 
ducing means of the invention. The ports 60A to 60D 
correspond to input and output means of the invention. 
The controller 36 and the special effecter 39 correspond 
to editing means of the invention. The meter panel 3 cor- 
responds to indicating means of the invention. The con- 
trol panel 4 corresponds to an operating portion of the 
editing means of the invention. 

[0055] Next, the operation of the data recording and 
reproducing apparatus 1 according to the embodiment 
will be described. First, the operation for recording AV 
data inputted from an external apparatus will be de- 
scribed. In this case, data is inputted to the terminal 61 A. 
This data is then inputted to the encoder 62 via the 
switch 64 in the port 60A. Encoder 62 extracts AV data 
from the data based on the SDl standards and the AV 
data is compressed as necessary. The compressed da- 
ta is temporarily stored in the buffer 66 in the port 60A. 
The CPU 34 A makes access to the recorder and repro- 
ducer 33 within the allocated time slot period and trans- 
fers the data stored in the buffer 66 to the recorder and 
reproducer 33 through the internal bus 30. The time slot 
is allocated in accordance with the timing pulse from the 
timing manager 31 . 

[0056] In the recorder and reproducer 33, the trans- 
ferred data is temporarily stored in the buffer 49 and then 
the data is read out. Of the data read out from the buffer 
49, video data is inputted to the video disk array control- 
ler 47 and audio data is inputted to the audio disk array 
controller 48. The video disk array controller 47 divides 
the input video data into predetermined units, calculates 
parity data and records the divided data and the parity 
data on a plurality of HDDs 45. The audio disk array con- 
troller 48 records the input audio data on the two HDDs 
46. 

[0057] Next, the operation for outputting recorded da- 



ta to an external apparatus will be described. In this 
case, any one of the CPUs 34B to 34D makes access 
to the recorder and reproducer 33 within the allocated 
time slot period and requests the recorder and repro- 

s ducer 33 to reproduce data. The time slot is allocated in 
accordance with the timing pulse generated by the tim- 
ing manager 31 . In the recorder and reproducer 33, the 
video disk array controller 47 reads out the divided video 
data and the parity data from a plurality of HDDs 45 and 

10 combines to unify the divided data, while performing er- 
ror detection and error correction on the basis of the par- 
ity data and reproduceing video data. The audio disk ar- 
ray controller 48 reproduces audio data from an error- 
free HDD 46 of the two HDDs 46. The reproduced video 

is data and audio data are temporarily stored in the buffer 
49 and then read out. Then, the video and audio data 
are transferred to any one of the CPUs 34B to 34D 
through the internal bus 30. 

[0058] To output the data from the terminal 61 B to an 

20 external apparatus, the reproduced data is inputted to 
the decoder 63 through the buffer 67 in the port 60B. If 
the reproduced data is compressed, the decoder 63 ex- 
pands the reproduced data and converts the data into 
data based on the above-described SDl standards and 

25 then the data is outputted from the terminal 61 B to an 
external apparatus through the switch 65. To output the 
data from the terminal 61 C to an external apparatus, the 
reproduced data is inputted to the decoder 72 through 
the buffer 76 in the port 60C. If the reproduced data is 

30 compressed, the decoder 72 expands the reproduced 
data and converts the data into data based on the SDl 
standards and then the data is outputted from the ter- 
minal 61 C to an external apparatus through the switch 
74. To output the data from the terminal 61 D to an ex- 

35 ternal apparatus, the reproduced data is inputted to the 
decorder 73 through the buffer 77 in the port 60D. If the 
reproduced data is compressed, the decorder 73 ex- 
pands the reproduced data and converts the data into 
data based on the SDl standards and then the data is 

40 outputted from the terminal 61 D to an external appara- 
tus through the switch 75. 

[0059] In the data recording and reproducing appara- 
tus 1 according to the embodiment, the CPUs 34A to 
34D operate under the time division control. Thus, the 

45 same data or different data can be simultaneously out- 
putted from the three terminals 61 B to 61 D. 
[0060] Next, the operation for editing data will be de- 
scribed. The editor 51 of the controller 36 edits data by 
using at least either data inputted from an external ap- 

so paratus or data reproduced by the recorder and repro- 
ducer 33. That is, data inputted from an external appa- 
ratus through the terminal 61 A and output data repro- 
duced by the recorder and reproducer 33 and expanded 
by the decoders 63, 72 and 73 can be inputted to the 

ss editor 51 . The editor 51 performs edits by use of at least 
one of these data by utilizing the matrix switcher and the 
audio mixer provided in the editor 51 or by utilizing the 
special effecter 39 as needed. The editor 51 can perform 
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AB roll editing for obtaining special effects such as dis- 
solves or wipes. 

[0061] The editor 51 can output data obtained through 
editing to any one of the switches 64, 65, 74 and 75. The 
data outputted to the switch 64 is recorded on the HDDs 5 
45 and 46 by the recorder and reproducer 33. The data 
outputted to the switches 65, 74 and 75 are outputted 
from the terminals 61 B, 61 C and 61 D, respectively. 
Thus, the editor 51 can perform linear editing. 
[0062] Furthermore, the editor 51 can perform nonlin- i 
ear editing for holding edit information alone such as da- 
ta on an edit point, without outputting edited data. 
[0063] Moreover, the data recording and reproducing 
apparatus 1 according to the embodiment can perform, 
by use of the meter panel 3, various operations such as 1 
the selection of input of AV data, the adjustment of the 
level of recording or reproducing of audio data and the 
selection of a channel for monitoring audio data. More- 
over, the indicator 11 of the meter panel 3 can indicate 
the operating status of the four ports. ' 
[0064] Moreover, the data recording and reproducing 
apparatus 1 according to the embodiment can perform 
the operations required for editing by use of the control 
panel 4. 

[0065] Next, examples of a few systems using the da- 
ta recording and reproducing apparatus 1 according to 
the embodiment will be described with reference to 
FIGs. 4 to 7. 

[0066] A system shown in FIG. 4 is a system for use 
in a live relay broadcast, for example. In this system, AV 
data 83 picked up by a video camera 81 is inputted to 
the data recording and reproducing apparatus 1 , and AV 
data 85 is outputted from the data recording and repro- 
ducing apparatus 1. In this system, for instance, while 
the AV data 83 picked up by the video camera 81 is re- 
corded by the data recording and reproducing appara- 
tus 1 , the AV data 85 can be outputted and broadcasted 
from the data recording and reproducing apparatus 1 
Moreover, in this system, the recorded AV data can be 
simply replayed or replayed in slow motion. 
[0067] A system shown in FIG. 5 is another system 
for use in a live relay broadcast, for example. In this sys- 
tem, AV data 83 and 84 picked up by two video cameras 
81 and 82 are inputted to the data recording and repro- 
ducing apparatus 1 , and AV data 85 and AV data 86 for 
monitoring are outputted from the data recording and 
reproducing apparatus 1 . The AV data 86 is inputted to 
a monitor 87. In this system, for example, while the AV 
data 83 and 84 picked up by the two video cameras 81 
and 82 are switched and recorded by the data recording 
and reproducing apparatus 1, the AV data 85 can be 
outputted and broadcasted. Moreover, in this system, 
the recorded AV data can be simply replayed or re- 
played in slow motion. Furthermore, in this system, im- 
age and sound to be broadcasted can be checked by 
the monitor 87. 

[0068] A system shown in FIG. 6 is still another sys- 
tem for use in a live relay broadcast, for example. In this 



system, the AV data 83 picked up by the video camera 
81 is inputted to the data recording and reproducing ap- 
paratus 1 , and the AV data 85 and the AV data 86 for 
monitoring are outputted from the data recording and 
reproducing apparatus 1 . The AV data 86 is inputted to 
the monitor 87. In this system, for example, while the AV 
data 83 picked up by the video camera 81 is recorded 
by the data recording and reproducing apparatus 1 , the 
AV data 85 can be outputted and broadcasted from the 
o data recording and reproducing apparatus 1 . Moreover, 
in this system, the recorded AV data can be simply re- 
played or replayed in slow motion. Furthermore, in this 
system, editing such as highlighting can be performed 
by using the control panel 4. 
5 [0069] A system shown in FIG. 7 is still another sys- 
tem for use in a live relay broadcast, for example. In this 
system, the AV data 83 picked up by the video camera 
81 is inputted to the data recording and reproducing ap- 
paratus 1 , and the AV data 85 is outputted from the data 
20 recording and reproducing apparatus 1 . In this system, 
an external editing apparatus 90 is connected to the da- 
ta recording and reproducing apparatus 1 . The editing 
apparatus 90 gives the recording command CR, the re- 
producing command Cp and the edit command CE to 
2s the data recording and reproducing apparatus 1 . In this 
system, for example, while the AV data 83 picked up by 
the video camera 81 is recorded by the data recording 
and reproducing apparatus 1, the AV data 85 can be 
outputted and broadcasted from the data recording and 
30 reproducing apparatus 1 . Moreover, in this system, the 
recorded AV data can be simply replayed or replayed in 
slow motion. Furthermore, in this system, the external 
editing apparatus 90 is operated, whereby editing can 
be performed in the data recording and reproducing ap- 
35 paratus 1 . 

[0070] As described above, in the data recording and 
reproducing apparatus 1 according to the embodiment, 
the facilities for recording and reproducing, inputting and 
outputting, and editing data are contained and integrat- 
40 ed in one housing 2. In other words, the data recording 
and reproducing apparatus 1 has the functions of a serv- 
er and an editing apparatus. Therefore, according to the 
data recording and reproducing apparatus 1 according 
to the embodiment, one apparatus can perform edits by 
45 itself . In the data recording and reproducing apparatus 
1 according to the embodiment, the HDDs 45 and 46 
having the RAID configuration are used as means for 
storing data, and the ports 60A to 60D can make time 
division access to the recorder and reproducer 33. Thus, 
so the recorder and reproducer 33 and the HDDs 45 and 
46 can have the functions equivalent to two to four 
VCRs. 

[0071] Therefore, according to the data recording and 
reproducing apparatus 1 according to the embodiment, 
55 a system needed for editing in a relay car or in the open 
can be established in a small occupied space. Moreo- 
ver, editing work becomes simple because work inci- 
dental to editing such as frequent replacement of video 
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tapes becomes no longer necessary. 
[0072] Moreover, the data recording and reproducing 
apparatus 1 according to the embodiment is provided 
with the meter panel 3. Thus, it is possible to easily 
check the operating status ol the apparatus such as the 
operating status of each of the ports 60A to 60D. 
[0073] Moreover, according to the data recording and 
reproducing apparatus 1 according to the embodiment, 
the editor 51 can perform edits independently of input- 
ting and outputting of AV data. Thus, AV data can be 
simultaneously and concurrently recorded, edited and 
broadcasted. 

[0074] Moreover, according to the data recording and 
reproducing apparatus 1 according to the embodiment, 
the CPUs 34A to 34D make time division access to the 
recorder and reproducer 33. Thus, each of the ports 60 A 
to 60D can make access to the recorder and reproducer 
33 apparently simultaneously. Consequently, data can 
be simultaneously inputted to and outputted from each 
of the ports 60A to 60D. 

[0075] The present invention is not limited to the 
above-described embodiment and various changes are 
possible. For example, as shown in 
[0076] FIG. 8, the indicator regions 11 A to 11D pro- 
vided on the meter panel 3, each indicator region corre- 
sponding to each port, may be placed in a line in a hor- 
izontal direction. 

[0077] Moreover, in the present invention, the integra- 
tion of the recording and reproducing means, the input 
and output means and the editing means is not always 
limited to the case in which all the means are contained 
in one housing. The integration also includes the case 
in which the means are contained in a plurality of hous- 
ings mechanically coupled to one another. 
[0078] The overall configuration and the operation of 
the data recording and reproducing apparatus 1 have 
been described above. Various forms of editing using 
the editor 51 and the special effecter 39 will be specifi- 
cally described below. 

[0079] FIG. 9 shows a modified configuration of the 
data recording and reproducing apparatus 1 shown in 
FIG. 1 . The data recording and reproducing apparatus 
1 shown in FIG. 9 differs from the data recording and 
reproducing apparatus 1 shown in FIG. 1 in that the out- 
put port 60C is replaced with the input port 60 A so as to 
provide a configuration having two inputs and two out- 
puts. Also, time code detectors 78 A to 78D of the re- 
spective ports are clearly shown in FIG. 9, as distinct 
from FIG. 1 . The same components as the components 
of FIG. 1 are indicated by the same reference numerals. 
Since the configuration and the operation of the compo- 
nents 31 to 33, the ports 60A to 60D and the controller 
36 are substantially the same as those of the compo- 
nents of FIG. 1 , the description thereof is omitted. 
[0080] The time code detector 78A of the input port 
60A is interposed between a switch 64 and the encoder 
62. The time code detector 78A is time code detecting 
means for detecting the time code of or accompanying 



the signal selected by the switch 64 and transferring the 
time code to the CPU 34A. The CPU 34A transmits to 
the time code detector 78 A a control signal for instruct- 
ing the time code detector 78 A to detect the time code, 
5 whereby the time code is detected. Then, the detected 
time code is transferred to a CPU 53 of the controller 36 
through the control bus 37. 

[0081] The time code detector 78B of the output port 
60B is interposed between the decoder 63 and a switch 

10 65. The time code detector 78B is time code detecting 
means for detecting the time code of the data decoded 
by the decoder 63 and transferring the time code to the 
CPU 34B. The CPU 34B transmits to the time code de- 
tector 78B a control signal for instructing the time code 

is detector 78B to detect the time code, whereby the time 
code is detected. Then, the detected time code is trans- 
ferred to the CPU 53 of the controller 36 through a con- 
trol bus 37. 

[0082] The time code detector 78C of the input port 

20 60C is interposed between a switch 74 and an encoder 
72A. The time code detector 78C detects the time code 
included in the data selected by the switch 74. The time 
code is detected in accordance with the control signal 
from the CPU 34C. Then, the detected time code is 

25 transferred to the CPU 53 of the controller 36 through 
the CPU 34C and the control bus 37. 
[0083] The time code detector 78D of the output port 
60D is interposed between the decoder 73 and a switch 
75. The time code detector 78 D detects the time code 

30 of the data decoded by the decoder 73. The time code 
is detected under control of the CPU 34D. Then, the de- 
tected time code is transferred to the CPU 53 through 
the CPU 34D and the control bus 37. 
[0084] As described above, the controller 36 compris- 

35 es the editor 51 , the CPU 53 and a RAM 53A. The data 
inputted from the input ports 60A and 60C and the output 
ports 60B and 60D are edited through the editor 51 . Fur- 
thermore, the data are outputted to the special effecter 
39 and then subjected to special effects such as wipes. 

40 Then, the data which has been edited or subjected to 
special effect processing is again outputted to the 
switches 64, 65, 74 and 75 of the input and output ports 
60A to 60D. 

[0085] Now, a flow of a series of signals for special 
45 effect processing at the time of nondestructive editing 
using the data recording and reproducing apparatus 1 
will be briefly described. Nondestructive editing refers 
to editing using the data recorded on the HDDs 45 and 
46. This kind of editing is referred to as nondestructive 
50 editing because data once recorded remain unde- 
stroyed and recorded on the HDDs 45 and 46. Nonde- 
structive editing may be generically called nonlinear ed- 
iting. On the other hand, editing using VCRs or the like 
is called linear editing and referred to as destructive ed- 
55 iting. First, the brief description of nondestructive editing 
wilt be given below. 

[0086] In the data recording and reproducing appara- 
tus 1 , two separate data are inputted by the CPU 53 from 
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the HDDs 45 and 46 to the butters 67 and 77 ot the out- 
put ports 60B and 60D through a data bus 37 undertime 
division control. In the data recording and reproducing 
apparatus 1, the two data inputted to the output ports 
60B and 60D are timed in the buffers 67 and 77 under 
control of the CPU 53 over the CPUs 34B and 34D of 
the output ports 60B and 60D. Then, the data are input- 
ted to the following decoders 63 and 73, whereby SDI 
data, SDTI data or the like is obtained. Then, in the data 
recording and reproducing apparatus 1 , two decoded 
data are inputted to the controller 36 through the time 
code detectors 78B and 78D. In the data recording and 
reproducing apparatus 1 , a switching point of the editor 
51 is set by the CPU 53, whereby a connect route of the 
data is determined. In the data recording and reproduc- 
ing apparatus 1 , the two data are switched (cut in or cut 
out) or the two data are inputted to the special effecter 
39 in accordance with this route. The two data inputted 
to the special effecter 39 are subjected to desired spe- 
cial effect processing such as dissolves or wipes, and 
then the data are again inputted to the editor 51. The 
edited data are inputted to the switch 64 or 74 of the 
input port 60A or 60C in accordance with the connect 
route set by the editor 51 , while the data are outputted 
to the monitor. The data inputted to the input port 60A 
or 60C are recorded on the HDDs 45 and 46 through 
the data bus 30. 

[0087] Thus, in the data recording and reproducing 
apparatus 1 , the two data recorded on the HDDs 45 and 
46 can be edited at the time of the nondestructive edit- 
ing. The edited data can be checked by outputting these 
data to the monitor, and the data can be newly recorded 
on the HDDs 45 and 46. 

[0088] Next, a series ot operations for editing at the 
time of destructive editing using the data recording and 
reproducing apparatus 1 will be briefly described. Here- 
in, the description is presented on the assumption that 
a VCR as external equipment is connected to the data 
recording and reproducing apparatus 1 and that a signal 
from the VCR is connected to a signal read from the 
HDDs 45 and 46. 

[0089] In the data recording and reproducing appara- 
tus 1, as shown in FIG. 9, the data read from the HDDs 
45 and 46 by the CPU 53 is outputted to the output port 
60D through the data bus 30. The data inputted to the 
output port 60D is inputted to the decoder 73 through 
the buffer 77 and then the data is expanded, whereby 
the SDI data is obtained. Then, the time code of the de- 
coded data is detected by the time code detector 78D 
under control of the CPU 53 over the CPU 34D. The 
CPU 53 issues the control signal indicating a reproduc- 
ing start command to a VCR (not shown) connected to 
the input terminal of the input port 60 A in accordance 
with this time code. The VCR reproduces a video signal 
in accordance with this control signal, and the video sig- 
nal is inputted to the input port 60A. Then, the time code 
of the video signal inputted from the VCR to the input 
port 60A is detected by the time code detector 78A un- 



der control of the CPU 53 over the CPU 34A. The time 
codes of the data from the HDDs 45 and 46 and the data 
from the VCR are checked. Then, these two data are 
timed by the CPU 53, and then inputted to the controller 
s 36. The switching point ot the editor 51 is set by the CPU 
53, shown in the figure only in simplified form, whereby 
the connect route of the data is determined. The two da- 
ta are switched (cut in or cut out) or the two data are 
inputted to the special effecter 39 in accordance with the 
io connect route. The two data inputted to the special ef- 
fecter 39 are subjected to special effect processing such 
as wipes or dissolves, and then the data are again in- 
putted to the editor 51 . The edited data are inputted to 
the switch 64 of the input port 60A in accordance with 
is the connect route set by the editor 51 , while the data are 
outputted to the monitor. The data inputted to the input 
port 60A are recorded on the HDDs 45 and 46 through 
the data bus 30. 

[0090] Thus, in the data recording and reproducing 
20 apparatus 1 , data recorded on the HDDs 45 and 46 and 
data from an external VCR can be edited at the time of 
destructive editing. The edited data can be checked by 
outputting these data to the monitor, and the data can 
be newly recorded on the HDDs 45 and 46. 
25 [0091] As described above, editing in the editor 51 re- 
ferrs to such an editing processing performed on two 
input data A and B that firstly the data A is edited within 
a certain period, then the data B is edited and then the 
data A is again edited after a predetermined time period 
30 (picture-in-picture), for example. If the switching point is 
subjected to special effects such as wipes or dissolves, 
the data is inputted to and processed in the special ef- 
fecter 39. 

[0092] A series of processes for editing at the time of 
35 destructive editing in the data recording and reproduc- 
ing apparatus 1, which has been briefly described 
above, will be again described in detail with reference 
to FIGs. 10 to 16. Herein, the description is presented 
on the assumption that a VCR as an external equipment 
40 is connected to the input terminal of the input port 60A. 
[0093] As shown in FIG. 10, first, in step S1 , the data 
recording and reproducing apparatus 1 sets various pa- 
rameters such as a memory size at the time of initiali- 
zation. In this step S1 , the data recording and reproduc- 
es jng apparatus 1 also obtains the parameters such as the 
time for preroll or postroll of the connected VCR. 
[0094] Then, in step S2, the data recording and repro- 
ducing apparatus 1 creates an edit list indicating the 
contents to be edited. That is, the data recording and 
so reproducing apparatus 1 issues the reproducing com- 
mand to the connected VCR and previews data, thereby 
obtaining the edit point such as so-called IN point and 
OUT point. Information on this edit point includes the 
time code of the signal, for example. 
55 [0095] This edit point is obtained through a series of 
steps shown in FIG. 11. As shown in FIG. 11, in step 
S11, the data recording and reproducing apparatus 1 
issues the reproducing command to the VCR by using 
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the CPU 53, thereby causing the VCR to reproduce da- 
ta. The data reproduced by the VCR is inputted to the 
input port 60A, and the data is inputted to the editor 51 
of the controller 36. Then, in step S12, the data record- 
ing and reproducing apparatus 1 switches the switching 
point of the editor 51 and thereby sets the connect route, 
and the data recording and reproducing apparatus 1 
outputs the signal from the VCR to the monitor. In this 
step, the data recording and reproducing apparatus 1 
controls the CPU 34A of the input port 60A by using the 
CPU 53 and outputs from the time code detector 7BA 
the time code of the signal outputted to the monitor. In 
the data recording and reproducing apparatus 1 , a user 
operates the control panel 4, thereby searching for a de- 
sired edit point. When the edit point is found, in step S1 3, 
the information on the edit point, i.e., the time code is 
stored in the RAM 53A. Moreover, in step S14, the data 
recording and reproducing apparatus 1 stores in the 
RAM 53A the magnitude of delay, i.e., the time period 
between the time when the reproducing command is is- 
sued to the VCR by the CPU 53 and the time when the 
reproduced signal is inputted to the editor 51 . In this 
manner, the data recording and reproducing apparatus 
1 obtains the edit point of the signal from the VCR. 
[0096] Moreover, the data recording and reproducing 
apparatus 1 previews a desired file (data) recorded on 
the HDDs 45 and 46, thereby obtaining the edit point. 
[0097] This edit point is obtained through a series of 
steps shown in FIG. 12. As shown in FIG. 12, first, in 
step S21 , the data recording and reproducing apparatus 
1 issues the reproducing command to the file recorded 
on the HDDs 45 and 46 by using the CPU 53, thereby 
reproducing the desired file. The reproduced data is in- 
putted to the output port 60D, and the data is inputted 
to the editor 51 of the controller 36. Then, in step S22, 
the data recording and reproducing apparatus 1 switch- 
es the switching point of the editor 51, thereby setting 
the connect route and outputting this data to the monitor. 
In this step, the data recording and reproducing appa- 
ratus 1 controls the CPU 34D of the output port 60D by 
using the CPU 53, and the time code detector 78D al- 
ways monitors the time code of the signal outputted to 
the monitor. In the data recording and reproducing ap- 
paratus 1 , the user operates the control panel 4, thereby 
searching for the desired edit point. When the edit point 
is found, in step S23, the information on the edit point, 
i.e., the time code is stored in the RAM 53A. Moreover, 
in step S24, the data recording and reproducing appa- 
ratus 1 stores in the RAM 53A the magnitude of delay 
occurring at the time of reproducing an internal file. That 
is, in the data recording and reproducing apparatus 1 , 
the delay occurs for the time period in which the CPU 
53 issues the reproducing command to the internal file 
recorded on the HDDs 45 and 46, then the reproducing 
command is inputted to a processor (not shown) of the 
HDDs 45 and 46 via the control bus 37, then the repro- 
ducing command is issued to the HDDs 45 and 46 by 
the processor so that the file is reproduced, then the da- 



ta is inputted to the output port 60D through the data bus 
30 and then the data reaches the editor 51 . The data 
recording and reproducing apparatus 1 stores the mag- 
nitude of delay in the RAM 53A. In this manner, the data 
5 recording and reproducing apparatus 1 obtains the edit 
point of the internal file recorded on the H DDs 45 and 46. 
[0098] Furthermore, the data recording and reproduc- 
ing apparatus 1 determines the editing form such as pic- 
ture-in -picture at the time of creating the edit list in step 
10 S2 shown in FIG. 10. 

[0099] Next, in the data recording and reproducing 
apparatus 1 , the preview in step S3 shown in FIG. 10 is 
performed as necessary. This preview is executed 
through a series of steps shown in FIG. 1 3. The descrip- 
1$ Won herein is given with regard to the case in which the 
desired internal file recorded on the HDDs 45 and 46 is 
combined with the data reproduced by the VCR and the 
combination is subjected to special effect processing. 
[01 00] In the data recording and reproducing appara- 
20 tus 1 , the edit list created in step S2 is executed by the 
CPU 53. As shown in FIG. 13, in step S31 , first of all, 
the preview for setting up a monitor output system is set. 
Then, in step S32, the data recording and reproducing 
apparatus 1 makes the VCR cue up before the edit point. 
25 Then, in step S33, the internal file recorded on the HDDs 
45 and 46 is reproduced and made to cue up at the spec- 
ified point. Then, in step S34, the data recording and 
reproducing apparatus 1 obtains the information about 
the parameters of the VCR and the connect route, the 
30 magnitude of delay stored in the RAM 53 A or the like in 
accordance with the edit list. Then, in step S35, the data 
recording and reproducing apparatus 1 issues the re- 
producing command to the VCR, thereby causing the 
VCR to reproduce data. In the data recording and repro- 
35 ducing apparatus 1, in step S36, the time code of the 
signal reproduced by the VCR and inputted to the input 
port 60A is always detected and obtained by the time 
code detector 78A under the control of the CPU 53 over 
the CPU 34A. 

40 [0101] Next, the data recording and reproducing ap- 
paratus 1 determines the timing of issue of the repro- 
ducing command for reproducing the desired internal 
file recorded on the HDDs 45 and 46, in accordance with 
the time code obtained from the signal from the VCR 

45 and the edit list. In step S37, the reproducing command 
is issued at this timing. 

[0102] The timing of issue of the reproducing com- 
mand for reproducing the desired internal file recorded 
on the HDDs 45 and 46 will be now described. 

so [01 03] In the data recording and reproducing appara- 
tus 1 , if the reproducing command is issued at the timing 
based on the time code on the edit list of the data repro- 
duced by the VCR, as described above, the delay oc- 
curs for the time period in which the reproducing com- 

55 mand is inputted to the processor (not shown) of the 
HDDs 45 and 46 via the control bus 37, then the repro- 
ducing command is issued to the HDDs 45 and 46 by 
the processor so that the desired internal file is repro- 
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duced, then the reproduced data is inputted to the output 
port 60D through the data bus 30 and then the data 
reaches the editor 51. In the data recording and repro- 
ducing apparatus 1 , it is therefore necessary to wait for 
the input of the signal from the VCR to the editor 51 in 
order to eliminate this time loss. Therefore, in the data 
recording and reproducing apparatus 1 , the reproducing 
command is not issued when the time code of the edit 
point stored in the RAM 53A in step S13 at the time of 
creating the edit list matches the time code of the data 
reproduced by the VCR in step S36. The timing of issue 
of the reproducing command is advanced by the time 
equivalent to the magnitude of delay occurring at the 
time of reproducing the internal file stored in the RAM 
53A in step S24 from the HDDs 45 and 46. Thus, in the 
data recording and reproducing apparatus 1 1 the timing 
of input of the signal from the VCR to the editor 51 can 
match the timing of input of the internal file to the editor 
51. 

[0104] in the data recording and reproducing appara- 
tus 1 , then, in step S38, the switching point of the editor 
51 is switched and set by the CPU 53, whereby the con- 
nect route is determined. In the data recording and re- 
producing apparatus 1 , in step S39, real time setting for 
the special effecter 39 is performed. Then, in step S40, 
the buffer 66 is controlled, whereby a system delay is 
adjusted. In the data recording and reproducing appa- 
ratus 1 , the delay is increased if data passes through 
the special effecter 39. Thus, if a signal route is suddenly 
changed so that the data may pass through the special 
effecter 39, a gap occurs between the signal and a pre- 
reproduced signal. Therefore, in the data recording and 
reproducing apparatus 1 , data are previously stored in 
the buffer 66 so that the data may be continuous on the 
buffer 66. In the data recording and reproducing appa- 
ratus 1 , the pre- reproduced signal may be allowed to 
pass through the special effecter 39 so that the system 
delay may not be changed in special effect processing. 
[01 05] I n this manner, in the data recording and repro- 
ducing apparatus 1 , the signal is inputted to the special 
effecter 39 and the signal is subjected to special effect 
processing. After the timing of the end of the special ef- 
fect processing, in step S41 , the switching point of the 
editor 51 is set by the CPU 53, whereby the signal route 
is switched. Then, in the data recording and reproducing 
apparatus 1, in step S42, the buffer 66 is controlled in 
order to restore the system delay adjusted in step S40 
to the original status. Then, in the data recording and 
reproducing apparatus 1, in step S43, the reproducing 
of the signal is stopped in accordance with the edit list 
and a series of preview processes is ended. In this case, 
the reproducing of the signal is automatically stopped it 
the internal file is short. 

[0106] As described above, in the data recording and 
reproducing apparatus 1, the preview is performed for 
combining the desired internal file recorded on the 
HDDs 45 and 46 with the data reproduced by the VCR 
and applying special effect processing to the combina- 



tion. 

[0107] On the other hand, the preview is executed 
through a series of steps shown in FIG. 14 in order to 
combine the data reproduced by the VCR with the de- 
5 sired internal file recorded on the HDDs 45 and 46 and 
to apply special effect processing to the combination. 
[0108] In the data recording and reproducing appara- 
tus 1 , the edit list created in step S2 is executed by the 
CPU 53. Then, as shown in FIG. 14, first, in step S51, 
10 the preview for setting up the monitor output system is 
set as described above. Then, in step S52, the data re- 
cording and reproducing apparatus 1 makes the VCR 
cue up before the edit point. After that, in step S53, the 
internal file recorded on the HDDs 45 and 46 is read out 
is and made to cue up at the specified point. The order of 
cue up may be as follows: first, the internal file recorded 
on the HDDs 45 and 46 is read out and made to cue up 
at the specified point, and then the VCR is made to cue 
up before the edit point. In next step S54, the data re- 
20 cording and reproducing apparatus 1 obtains the infor- 
mation about the editing form such as the parameters 
of the VCR, the signal route and the magnitude of delay 
stored in the RAM 53A in accordance with the edit list. 
Then, in step S55, the data recording and reproducing 
25 apparatus 1 issues the reproducing command to the in- 
ternal file recorded on the HDDs 45 and 46, thereby re- 
producing the desired internal file. Furthermore, in the 
data recording and reproducing apparatus 1, in step 
S56, the time code of the data on the file in the output 
30 port 60D is always detected and obtained by the time 
code detector 78D under the control of the CPU 53 over 
the CPU 34D. 

[0109] Then, the data recording and reproducing ap- 
paratus 1 determines the timing of issue of the repro- 

35 ducing command for causing the VCR to reproduce da- 
ta, in accordance with the time code obtained from the 
internal file and the edit list. In step S57, the reproducing 
command is issued to the VCR at this timing. 
[0110] The timing of issue of the reproducing com- 

40 mand for causing the VCR to reproduce data will be de- 
scribed below. 

[0111] In the data recording and reproducing appara- 
tus 1 , as described above, the delay occurs for the time 
period in which the data is inputted from the VCR to the 

45 editor 51 through the input port 60 A. It is needless to 
say that the magnitude of delay includes the time re- 
quired to transmit the reproducing command issued by 
the data recording and reproducing apparatus 1 through 
the internal bus and the time required to transmit the 

so signal reproduced by the VCR to the editor 51 through 
the internal bus. The magnitude of delay also includes 
the time that elapses before the VCR starts reproducing 
after the VCR receives the reproducing command. This 
time that elapses before the VCR starts reproducing de- 

55 pends on inertia of the VCR or the like, for example, and 
therefore varies depending on the type of the VCR. For 
this reason, the magnitude of delay, as distinct from the 
fixed magnitude of delay occurring at the time of repro- 
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ducing the file from the HDDs 45 and 46, is variable. 
Atso in this case, in the data recording and reproducing 
apparatus 1 , it is necessary to wait for the input of the 
file from the HDDs 45 and 46 to the editor 51 in order to 
eliminate the time loss. Therefore, in the data recording 
and reproducing apparatus 1, the reproducing com- 
mand is not issued when the time code of the edit point 
stored in the RAM 53A in step S23 at the time of creating 
the edit list matches the time code of the internal file in 
step S56. The timing of issue of the reproducing com- 
mand is advanced by the time equivalent to the magni- 
tude of delay occurring at the time of reproducing the 
VCR signal stored in the RAM 53A in step S14. Thus, 
in the data recording and reproducing apparatus 1 , the 
timing of input of the internal file to the editor 51 can 
match the timing of input of the signal from the VCR to 
the editor 51 . 

[01 12] In the data recording and reproducing appara- 
tus 1 , in next step S58, the switching point of the editor 
51 is switched and set by the CPU 53, whereby the con- 
nect route is determined. In the data recording and re- 
producing apparatus 1 , in step S59, the real time setting 
for the special effecter 39 is performed. Then, in step 
S60, the buffer 66 is controlled, whereby the system de- 
lay is adjusted as described above. 
[01 13] In this way, in the data recording and reproduc- 
ing apparatus 1 , the signal is inputted to the special ef- 
fecter 39 and the signal is subjected to special effect 
processing. After the timing of the end of the special ef- 
fect processing, in step S61 , the switching point of the 
editor 51 is set by the CPU 53, whereby the signal route 
is switched. Then, in the data recording and reproducing 
apparatus 1 , in step S62, the buffer 66 is controlled in 
order to restore the system delay adjusted in step S60 
to the original status. Then, in the data recording and 
reproducing apparatus 1, in step S63, the reproducing 
of the signal is stopped in accordance with the edit list 
and a series of preview processes is ended. Also in this 
case, the reproducing of the signal is automatically 
stopped if the internal file is short. 
[0114] As described above, in the data recording and 
reproducing apparatus 1 , the desired internal file record- 
ed on the HDDs 45 and 46 and the signal reproduced 
by the VCR are reproduced, and the reproduced video 
and/or audio data is previewed. 
[0115] After the data recording and reproducing ap- 
paratus 1 performs the above previewing, as shown in 
FIG. 10, in step S4, editing shown in FIGs. 15 or 16 is 
performed in accordance with the edit list created by op- 
erating the control panel 4. Firstly, the description is giv- 
en with regard to the case in which the desired internal 
file recorded on the HDDs 45 and 46 is combined with 
the data reproduced by the VCR and the combination is 
subjected to special effect processing. 
[011 6] In the data recording and reproducing appara- 
tus 1, the edit list created in step S2 is executed by the 
CPU 53. As shown in FIG. 15, in step S71, edit and 
record setting for setting the apparatus to recording 



mode is performed. Then, in step S72, the data record- 
ing and reproducing apparatus 1 makes the VCR cue 
up before the edit point. Then, in step S73, the internal 
file recorded on the HDDs 45 and 46 is reproduced and 

5 made to cue up at the specified point. Then, in step S74, 
the data recording and reproducing apparatus 1 obtains 
the information about the editing form such as the pa- 
rameters of the VCR, the signal route and the magnitude 
of delay stored in the RAM 53A. Then, in step S75, the 

io data recording and reproducing apparatus 1 issues the 
reproducing command to the VCR, thereby causing the 
VCR to reproduce data. Then, in the data recording and 
reproducing apparatus 1 , in step S76, the time code of 
the signal reproduced by the VCR and inputted to the 

15 input port 60A is always detected and obtained by the 
time code detector 78 A under the control of the CPU 53 
over the CPU 34A. 

[0117] Then, the data recording and reproducing ap- 
paratus 1 determines the timing of issue of the repro- 

20 ducing command in consideration of the above-de- 
scribed magnitude of delay in accordance with the time 
code obtained from the signal from the VCR and the edit 
list. In step S77, the reproducing command is issued at 
this timing. Then, in the data recording and reproducing 

25 apparatus 1 , in step S78, the switching point of the editor 
51 is switched and set by the CPU 53, whereby the data 
connect route is determined. In the data recording and 
reproducing apparatus 1 , in step S79, the real time set- 
ting for the special effecter 39 is performed. Then, in 

30 step S80, the buffer 66 is controlled, whereby the sys- 
tem delay is adjusted. 

[0118] The data is inputted to the special effecter 39 
and the data is subjected to special effect processing. 
After the timing of the end of the special effect process- 
es ing, in step S81 , the switching point of the editor 51 is 
set by the CPU 53, whereby the connect route is 
switched. Then, in the data recording and reproducing 
apparatus 1 , in step S82, the buffer 66 is controlled in 
order to restore the system delay adjusted in step S80 
40 to the original status. Then, in the data recording and 
reproducing apparatus 1 , in step S83, the reproducing 
of the signal is stopped in accordance with the edit list 
and a series of editing processes is ended. Also in this 
case, the reproducing of the signal is automatically 
45 stopped if the internal file is short. 

[011 9] As described above, the data recording and re- 
producing apparatus 1 can combine the desired internal 
file recorded on the HDDs 45 and 46 with the data re- 
produced by the VCR and can apply special effect 
so processing to the combination. 

[0120] On the other hand, editing is performed 
through a series of steps shown in FIG. 16 in order to 
combine the data reproduced by the VCR with the de- 
sired internal file recorded on the HDDs 45 and 46 and 
55 to apply special effect processing to the combination. 
[0121] In the data recording and reproducing appara- 
tus 1 , the edit list created in step S2 is executed by the 
CPU 53. As shown in FIG. 16, in step S91, the edit and 
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record setting for setting the input port 60A to recording 
mode is performed. Then, in step S92, the data record- 
ing and reproducing apparatus 1 makes the VCR cue 
up before the edit point. Then, in step S93, the internal 
file recorded on the HDDs 45 and 46 is opened and * 
made to cue up at the specified point. The order of cue 
up may be, of course, as follows: first, the internal file 
recorded on the HDDs 45 and 46 is opened and made 
to cue up at the specified point, and then the VCR is 
made to cue up before the edit point. In next step S94, i 
the data recording and reproducing apparatus 1 obtains 
the information about the editing form such as the pa- 
rameters of the VCR, the signal route and the magnitude 
of delay stored in the RAM 53A in accordance with the 
edit list. Then, in step S95, the data recording and re- 
producing apparatus 1 issues the reproducing com- 
mand to the HDDs 45 and 46 in order to reproduce the 
file, thereby reproducing the desired internal file. Fur- 
thermore, in the data recording and reproducing appa- 
ratus 1 , in step S96, the time code of the signal, which 
is obtained by reproducing the internal file and inputted 
to the output port 60D, is always detected and obtained 
by the time code detector 78D under the control of the 
CPU 53 over the CPU 34D. 

[0122] Then, the data recording and reproducing ap- 
paratus 1 determines the timing of issue of the repro- 
ducing command in consideration of the above-men- 
tioned magnitude of delay in accordance with the time 
code obtained from the internal file and the edit list. In 
step S97, the reproducing command is issued to the 
VCR at this timing. Then, in the data recording and re- 
producing apparatus 1 , in next step S98, the switching 
point of the editor 51 is switched and set by the CPU 53, 
whereby the data connect route is determined. In the 
data recording and reproducing apparatus 1, in step 
S99, the real time setting for the special effecter 39 is 
performed. Then, in step S100, the buffer 66 is control- 
led, whereby the system delay is adjusted as described 
above. 

[01 23] In this manner, in the data recording and repro- 
ducing apparatus 1 , the data inputted to the special ef- 
fecter 39 is subjected to special effect processing. After 
the timing of the end of the special effect processing, in 
step S101 , the switching point of the editor 51 is set by 
the CPU 53, whereby the connect route is switched. 
Then, in the data recording and reproducing apparatus 
1, in step S102, the buffer 66 is controlled in order to 
restore the system delay adjusted in step S100 to the 
original status. Then, in the data recording and repro- 
ducing apparatus 1 , in step S1 03, the reproducing of the 
signal is stopped in accordance with the edit list and a 
series of editing processes is ended. Also in this case, 
the reproducing of the signal is automatically stopped if 
the internal file is short. 

[01 24] As described above, the data recording and re- 
producing apparatus 1 combines the data reproduced 
by the VCR with the desired file recorded on the HDDs 
45 and 46 and applies special effect processing to the 



combination. 

[01 25] In the data recording and reproducing appara- 
tus 1 , special effect processing at the time of linear de- 
structive editing is performed through a series of steps 
> described above. 

[01 26] As described above, the data recording and re- 
producing apparatus 1 contains the special effecter 39, 
whereby special effect processing at the time of nonlin- 
ear nondestructive editing can be performed. Further- 
o more, the data recording and reproducing apparatus 1 
contains the editor 51 and controls the components by 
using the CPU 53, whereby the routes for the input sig- 
nal from the external equipment and the signal outputted 
from the HDDs 45 and 46 can be controlled and thus 
is these two signals can be subjected to linear destructive 
editing for special effect processing. The data recording 
and reproducing apparatus 1 has the editor 51 , the spe- 
cial effecter 39 and so on, whereby various edits by the 
simple connection to an externa! equipment and the 
20 control of the external equipment can be performed. 
Consequently, a system cost can be reduced and the 
convenience of the operation is improved. 
[0127] The present invention is not limited to the 
above-described embodiment. For example, the VCR 
25 may be connected to either of the input ports 60A and 
60C, and the signal from the HDDs 45 and 46 may be 
outputted to either of the output ports 60B and 60D. 
Moreover, in the above description of the present inven- 
tion, the time code detector of each port is interposed 
30 between the selector and the encoder or between the 
decoder and the selector. However, the time code de- 
tector may be interposed between the input terminal or 
the output terminal of each port and the selector. Fur- 
thermore, although the present embodiment has been 
35 described above as the apparatus having four input and 
output channels, i.e., two input channels and two output 
channels, any number of the input and output channels 
may be provided. Thus, it is needless to say that the 
present invention can be appropriately changed within 
40 the scope of the appended claims. 

[0128] Next, the constitution of the editor 51 of the 
controller 36 will be described with reference to FIG. 1 7. 
[0129] The editor 51 shown in FIG. 17 comprises cut 
selectors 517 and 5 1 8 for cutting by switching, effect se- 
45 lectors 51 9 and 520 for selecting and supplying data to 
the special effecter 39, and a monitor selector 521 for 
selecting and supplying data to the monitor. 
[01 30] The editor 51 further comprises selectors 511, 

512 and 513 for selecting and supplying data which is 
50 cut or subjected to special effect processing, to the input 

port 60A, the output ports 60B, 60C and 60D and the 
monitor selector 521; and a switcher controller 514, a 
CPU l/F 515 and a counter 51 6 which constitute switch- 
ing means for switching a selection status of the cut se- 
55 lectors 517 and 51 8, the effect selectors 51 9 and 520, 
the monitor selector 521 and the selectors 511 , 51 2 and 

513 in accordance with a V synchronizing signal. 

[01 31] A two-channel routing and cutting section com- 
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prises the cut selectors 51 7 and 51 8. 
[01 32] Each of the cut selectors 51 7 and 51 8 is a cir- 
cuit for cutting by switching at least two input channels. 
The output data from the input port 60A and the output 
ports 60B, 60C and 60 D are inputted to each of the cut 
selectors 517 and 518. For example, the data from the 
input port 60A is data based on the above-mentioned 
SDI standards, and the data from the output ports 60B, 
60C and 60D are the SDI data decoded by the decoders 
63, 72 and 73. For the cut selectors 517 and 518, the 
switching of the input data is controlled under switching 
control of the switcher controller 51 4. 
[01 33] Specifically, each of the cut selectors 517 and 
518 selects data in synchronization with the V synchro- 
nizing signal, thereby cutting two inputs. 
[0134] The cut selectors 517 and 518 can also per- 
form routing, fading of audio data, and mixing. 
[01 35] The data subjected to the cutting or the like by 
the cut selectors 517 and 518 are inputted to the selec- 
tors 511, 512 and 513. 

[0136] Each of the effect selectors 519 and 520 se- 
lects the input to the special effecter 39. The output data 
from the input port 60 A and the output ports 60B, 60C 
and 60D are inputted to each of the effect selectors 51 9 
and 520, similarly to the cut selectors 517 and 518. For 
the effect selectors 51 9 and 520, the switching of the 
input data is controlled in accordance with a switching 
control signal from the switcher controller 51 4. 
[0137] The effect selectors 519 and 520 select any 
data among the input data and output the selected data 
to the special effecter 39. In the special effecter 39, im- 
age data inputted to the controller 36 is subjected to spe- 
cial effect processing such as wipes or dissolves by us- 
ing two inputs from the effect selectors 519 and 520. 
Then, the image data subjected to special effect 
processing is again inputted to the editor 51 . Special ef- 
fect processing refers to processing which is performed 
between two different images: specifically, processing 
in which one image is replaced with another image in 
motion such as the turn of a page of a book or the motion 
of a car's windshield wiper or processing in which the 
next image fades in while the previous image fades out. 
[0138] The monitor selector 521 selects data to be 
outputted to the monitor (not shown). The output data 
from the input port 60A and the output ports 60B, 60C 
and 60D are inputted to the monitor selector 521 , and 
the data selected by the selector 511 is further inputted 
to the monitor selector 521. For the monitor selector 
521 , the switching of the input data is controlled in ac- 
cordance with the switching control signal from the 
switcher controller 514. 

[01 39] The image data selected by the monitor selec- 
tor 521 is outputted to the monitor. 
[0140] The selectors 511, 512 and 51 3 select any data 
among the data edited by the cut selectors 51 7 and 51 8 
and the special effecter 39 and output the selected data 
to the monitor and the input port 60A and the output 
ports 60B, 60C and 60D. 



[0141] That is, the selectors 511, 512 and 513 select 
any one output among three outputs, i.e., the outputs 
from the cut selectors 517 and 518 and the output from 
the special effecter 39 and then output the selected out- 

s put to the following ports and the monitor. For the selec- 
tion of the output by the selectors 51 1 , 51 2 and 513, the 
switching is controlled in accordance with the switching 
control signal from the switcher controller 514. 
[0142] Specifically, the selector 512 outputs one se- 

10 lected data to the input port 60 A and the output port 60 B. 
The selector 51 3 outputs one selected data to the output 
ports 60C and 60D. The selector 511 outputs one se- 
lected data to the monitor selector 521 . 
[0143] Thus, the data selected by the selector 512 is 

is recorded on the HDDs 45 and 46 through the input port 
60A, or the data is outputted to an external apparatus 
through the output port 60B in the form of the SDI data, 
for example. 

[0144] The data selected by the selector 513 is out- 
20 putted to the external apparatus through the output ports 
60C and 60D in the form of the SDI data. 
[0145] By combination of the selector 511 and the 
monitor selector 521, the selector 511 selects any one 
data among seven data, i.e., the outputs from the ports 
25 60A to 60D, the two outputs from the cut selectors 517 
and 518 and the output from the special effecter 39 and 
then outputs the selected data to the monitor. 
[0146] Next, the switcher controller 51 4 for controlling 
the switching of the selectors and the processing in the 
30 counter 51 6 will be described with reference to FIGs. 1 8 
to 20. 

[0147] The switcher controller 51 4 controls the selec- 
tors in accordance with the time code obtained by the 
CPU 53 of the controller 36. The signal or the like from 

35 the CPU 53 is transmitted and received through the CPU 
l/F 51 5 that is the interface with the CPU 53. The counter 
516 counts the V synchronizing signal. 
[0148] The CPU 53 obtains the time code in the fol- 
lowing manner. As shown in FIG. 17, a switcher control- 

40 ler 51 4 reads the time code from the data inputted to the 
cut selectors 517 and 518, the effect selectors 519 and 
520 and the monitor selector 521 . Also, as described 
above, the time codes detected by the time code detec- 
tors 78A to 78D of the ports 60A to 60D are inputted to 

45 the CPU 53 through the bus 37, and the time codes are 
read. As shown in FIG. 18, the switcher controller 514 
has the function of a V1TC reader 201 therein. The 
switcher controller 51 4 also has an LTC reader 202 pre- 
ceding the CPU 53. That is, the time code is read by the 

so LTC reader 202 before the time code, which has been 
outputted to the CPU 53 through the CPU l/F 515 and 
inputted to the CPU 53 through the bus, is inputted to 
the CPU 53. The time code read by the LTC reader 202 
is inputted to the CPU 53. 

55 [0149] FIG. 19 shows a procedure for switching the 
editor 51 in accordance with the time code of the data 
inputted from the time code detector 78 A of the input 
port 60A. FIG. 20 shows a procedure for switching the 
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selectors of the editor 51 in accordance with the time 
code of the data inputted from the time code detectors 
78B to 78D of the output ports 60B to 60D. In this case, 
it is assumed that the time code inputted to the editor 
51 is also inputted to the CPU 53. 
[0150] In the processing in accordance with the input 
from the input port 60A, the CPU 53that is a host system 
sets a value SET_TC of the time code at the switching 
point of the editor 51 , as shown in step S111. 
[0151] Then, in step S112, the time code (VITC) of the 
input signal or the time code (LTC) from the time code 
input is read by the CPU 53, and the read value is set 
to a value TC. 

[0152] ' Then, in step S1 13, the counter 51 6 counts the 
value TC up by 1 (TC=TC+1) each time an interrupt is 
caused by the V synchronizing signal (step S116). In 
step S114, whether or not the value TC equals to 
SET_TC-1 is determined. 

[0153] Until the value TC equals to SET_TC-1, the 
counter 51 6 counts the value TC up by 1 each time the 
interrupt is caused by the V synchronizing signal. When 
the value TC equals to SET_TC-1 , the processing goes 
on to step S115. 

[0154] In step S115, the switcher controller 514 sets 
the input to be selected in each of the selectors of the 
editor 51 . 

[01 55] Through such a procedure, the time code of a 
field to be switched is previously obtained. First, the time 
code of the input is once read, and the counter counts 
the value TC up each time the interrupt is caused by the 
V synchronizing signal. When a predetermined time 
code is inputted, the input is set in each of the selectors 
of the editor 51 . Since it is necessary to perform the set- 
ting one field earlier, 1 is subtracted from the value 
SET_TC in the determination for the time code in step 
S114. 

[01 56] In the processing in accordance with the inputs 
from the output ports 60B to 60D, as shown in FIG. 20, 
in step S1 21, the CPU 53 sets the time code 
(START_TC) of the start of read of the data on the HDDs 
45 and 46 and the time code (SET_TC) of the switching 
point of the editor 51. 

[0157] Then, in step S 122, the read of the data on the 
HDDs 45 and 46 is started when the value TC equals to 
STARTJTC. 

[0158] Then, in step S123, the counter 516 counts the 
value TC up by 1 (TC=TC+1 ) each time the interrupt is 
caused by the V synchronizing signal (step S126). In 
step S124, whether or not the value TC equals to 
SET_TC is determined. 

[0159] Until the value TC equals to SET__TC, the 
counter 51 6 counts the value TC up by 1 each time the 
interrupt is caused by the V synchronizing signal. When 
the value TC equals to SETJTC, the processing goes 
onto stepS 125. 

[0160] In step S125, the switcher controller 514 sets 
the input to be selected in each selector of the editor 51 . 
[0161] Through such a procedure, each selector of 



the editor 51 is switched in accordance with the time 
code of the data inputted from the output ports 60B to 
60D. 

[0162] The data recording and reproducing apparatus 
> 1 has the above-described configuration, whereby the 
data recording and reproducing apparatus 1 can apply 
cutting and special effect processing to the data from 
the input port 60 A and the output ports 60B to 60D. The 
data recording and reproducing apparatus 1 can again 
o input the data, which is subjected to cutting and special 
effect processing, to the input port 60A and the output 
ports 60Bto 60D. Furthermore, the apparatus 1 can out- 
put the edited data to the monitor (not shown). 
[01 63] In most of the conventional configurations, da- 
f5 ta cannot be instantaneously switched between ports 
because the data is transmitted to a data bus by time 
division multiplexing or the data is buffered by a buffer 
of the port for processing such as jog, a buffer required 
for encoders and decoders, a buffer for processing data 
20 on the HDD, or the like. 

[01 64] The data recording and reproducing apparatus 
1 is provided with the editor 51 . Therefore, the data re- 
cording and reproducing apparatus 1 can switch the da- 
ta in each port, and thus can instantaneously switch the 
25 data between ports. For example, the editor 51 routes 
the output from the decoder 63 of the output port 60B to 
the switch 74 of the output port 60C and the editor 51 
routes the output from the decoder 72 of the output port 
60C to the switch 65 of the output port 60B, whereby the 
30 output from the output port 60B and the output from the 
output port 60C can be switched. 
[0165] In the data recording and reproducing appara- 
tus 1 , the editor 51 can perform the cutting function. 
Thus, cutting can be performed without the use of an 
35 effecter circuit or the like. Cutting can be accomplished 
in the following manner: the input is connected to the 
output through editing or the outputs are connected to 
one another through editing, and the edited data are re- 
produced, recorded, or simultaneously reproduced and 
40 recorded. Furthermore, the data recording and repro- 
ducing apparatus 1 is inexpensive and can centralize 
time management, as compared to an apparatus requir- 
ing external edit facilities. Therefore, the data recording 
and reproducing apparatus 1 also has an advantage of 
45 easy controlling. 

[0166] Moreover, a plurality of ports can be switched 
in the data recording and reproducing apparatus 1. 
Thus, the data recording and reproducing apparatus 1 
has effecter functions therein, whereby the data record- 
so jng and reproducing apparatus 1 can easily perform var- 
ious types of special effect processing such as keying, 
transition or picture-in-picture by an optional combina- 
tion of ports. 

[0167] Next, the description of editing performed by 
55 the data recording and reproducing apparatus 1 having 
the above-described configuration will be given below. 
The data recording and reproducing apparatus can per- 
form editing of the same quality as editing performed by 
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a linear editing machine such as a conventional VCR. 
Additionally, at the time of editing, the data recording 
and reproducing apparatus 1 reproduces data in real 
time near the edit point and reproduces data in a time 
shorter than the real time within an edit section except 
for the neighborhood of the edit point. Although editing 
is performed as described above, editing will be de- 
scribed below by taking cutting in the editor 51 as an 
example, with reference to FIGs. 21 A to 23C. 
[0168] FIGs. 2 1 A to 21 D shows the processing for cut- 
ting that is made possible by switching the images. FIG. 
21 A shows an original material. FIG. 21 C shows an in- 
sert material including the image to be inserted by the 
cutting. 

[0169] Cutting refers to inserting another image into 
the original material by cut switching. The inserted im- 
age is an image included in the insert material com- 
posed of other pictures, for example. The description 
given below is an example of cutting, which is performed 
by reproducing the original material by the output port 
60B and reproducing the insert material by the output 
port 60C. 

[0170] In cutting, as shown in FIG. 21 A, the edit point 
is determined by the IN point (cut-in point) and the OUT 
point (cut-out point). The IN point indicates the point for 
switching from the original material to the insert material, 
and the OUT point indicates the point for switching from 
the insert material to the original material. The IN point 
and the OUT point are previously determined in the orig- 
inal material and the insert material. In the original ma- 
terial, the IN point is the point at which the insertion of 
the other image by switching is started, and the OUT 
point is the point at which the insertion of the other image 
ends. In the insert material, the section between the IN 
point and the OUT point indicates a range of the image 
to be inserted into an original image by the cut switching. 
[0171] The IN point and the OUT point of the original 
material and the insert material are previously deter- 
mined by operating the data recording and reproducing 
apparatus 1 in the following manner. 
[01 72] First, an operator operates the control panel 4, 
thereby selecting the output port for use in the reproduc- 
ing of the original material. The operator manipulates an 
operating button on the control panel 4, thereby starting 
the reproducing of the original material by the selected 
output port. Specifically, the operator presses the port 
select switches 16 (see FIG. 3) on the control panel 4, 
whereby the command indicating which output port is 
selected is outputted from the control panel 4. This com- 
mand is transmitted to the control bus 37 through the I/ 
F 42 of the timing manager 31 by the CPU (not shown) 
of the timing manager 31 . The command is inputted to 
the CPU 53 of the controller 36 through the control bus 
37. For example, when the CPU 53 receives the com- 
mand to select the output port 60B ( the CPU 53 issues 
to the CPU 34B of the output port 60B the control signal 
indicating that the output port 60B is selected, whereby 
the CPU 53 controls the output port 60B. Then, the op- 



erator presses the switch 25 (see FIG. 3) on the control 
panel 4, whereby the command to reproduce data from 
the HDDs 45 and 46 is outputted from the control panel 
4. This command is transmitted to the control bus 37 

5 through the l/F 42 of the timing manager 31 by the CPU 
(not shown) of the timing manager 31 . The command is 
inputted to the CPU 53 of the controller 36 through the 
control bus 37. When the CPU 53 receives this com- 
mand, the CPU 53 transmits the control signal instruct - 

10 ing the HDDs 45 and 46 to reproduce data, to the HDDs 
45 and 46 through the control bus 37. Thus, the original 
material is read out from the HDDs 45 and 46, and the 
read original material is outputted to the monitor through 
the controller 36. Then, the operator manipulates the op- 

15 erating button on the control panel 4 while checking the 
image outputted to the monitor, whereby the operator 
determines the IN point and the OUT point. The data 
recording and reproducing apparatus 1 is operated in 
this manner, whereby the IN point and the OUT point of 

20 the original material are determined. The operator de- 
termines the IN point and the OUT point of the insert 
material by the same operation as the operation for the 
original material. 

[0173] For example, the IN point and the OUT point, 
25 which are thus given to the original material and the in- 
sert material, are stored in the RAM or the like controlled 
by the CPU 53 of the controller 36, as edit point infor- 
mation. 

[0174] After the IN point and the OUT point of the orig- 

30 inal material and the insert material are thus determined, 
preview for cutting can be performed. For example, a 
preview button on the control panel 4 is manipulated, 
whereby preview for cutting is started. That is, the pre- 
view button on the control panel 4 is manipulated, 

3S whereby a preview command is sent to the CPU 53 of 
the controller 36 and thus preview is started. 
[0175] Next, a file system which performs the man- 
agement of the file recorded on the HDDs 45 and 46 will 
be described. The file system is stored in storing means 

40 (not shown) of the file manager 43 of the information 
manager 32, and the file system manages the informa- 
tion of the file recorded on the HDDs 45 and 46. 
[0176] Specifically, as shown in FIGs. 24A and 24B, 
the file system mainly comprises a file entry (FE) and a 

45 record entry (RE). The file entry comprises a file name 
of the file recorded on the HDDs 45 and 46, and the in- 
formation on a pointer to a target which the first record 
entry is linked to. The record entry comprises a head 
address value on the HDD on which the file is recorded, 

so a record length of a continuous record from this address, 
and a pointer to the next RE. For example, when a file 
"A" is recorded in an address space of the HD as shown 
in FIG. 24C, the information of the file system stored in 
the file manager 43 is constituted as shown in FIG. 24D. 

55 That is, the file entry (FE) is composed of the file name 
"A" and the information on the pointer to the next record 
entry (RE) (the first entry). In the record entry (RE), the 
head address of the first continuous area is "50", the 
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record length of the continuous area is "50", the file "A" 
is discretely recorded on the HDD, the next head ad- 
dress is "200", the record length thereof is MOO", the 
further next head address is "400", and the record length 
thereof is "100". "EOF" is written because no pointer to 
the record entry exists. 

[0177] Since both of the original material and the in- 
sert material are recorded on the HDDs 45 and 46, the 
above-described file system is stored in the file manager 
43. 

[0178] Next, the information on the file system of the 
original material is updated in accordance with the in- 
formation on the positions of the IN point and the OUT 
point of the original material obtained by operating the 
control panel 4. In this case, the IN point and the OUT 
point are stored in the CPU 53 of the controller 36. 
[0179] To update the file system information, the in- 
formation on the record length shown in FIG. 24B is 
changed to the information on the length before the IN 
point in accordance with the information on the IN point, 
as shown in FIG. 25 A. 

[01 80] As to the insert material, as shown in FIG. 25 A, 
the information on the head address is changed to the 
information on the address on the HD of the IN point of 
the insert material corresponding to the IN point of the 
original material on the assumption that the insert ma- 
terial starts at the point corresponding to the IN point of 
the original material. Moreover, the information on the 
record length is changed to the information on the length 
before the position of the insert material corresponding 
to the OUT point of the original material. 
[0181] Then, the file system information indicating 
that the original material again starts at and continues 
from the OUT point of the original material is updated 
and created, as shown in FIG. 25C. That is, the infor- 
mation on the head address is changed to the informa- 
tion on a start address on the HD corresponding to the 
OUT point of the original material. Moreover, the infor- 
mation on the record length is changed to the informa- 
tion on the length before the end of the original material. 
[01 82] Then, each of the file system information thus 
updated is transferred from the CPU 53 of the controller 
36 to the information manager 32 as file system infor- 
mation FL1, FL2 and FL3, as shown in FIG. 22. 
[01 83] Then, the reproducing command is transmitted 
from the CPU 53 of the controller 36 to the information 
manager 32, as shown in FIG. 22. 
[0184] The information manager 32 creates new file 
system information linking the file system information 
FL1 , FL2 and FL3in accordance with the command from 
the CPU 53 of the controller 36. 
[0185] Specifically, the information on the link to the 
next RE of FIG. 25A is changed to the record entry of 
the insert material shown in FIG. 25B. The information 
on the link to the next RE of the insert material shown 
in FIG. 25B is linked to the record entry corresponding 
to the OUT point of the original material shown in FIG. 
25C. 



[0186] By this processing, the cut data is newly cre- 
ated as the file system. That is, the data recording and 
reproducing apparatus 1 performs cutting only by cop- 
ying and referring to the file. 
5 [0187] Preview is actually started in accordance with 
the file system thus created. 

[0188] In actual preview, a command is transmitted 
from the information manager 32 to the HDDs 45 and 
46 through the bus 37 and the recorder and reproducer 
10 33 in accordance with the file system created as de- 
scribed above. That is, in accordance with the file sys- 
tem information held by the information manager 32, the 
information manager 32 refers to the file system to see 
at which location on the HDDs 45 and 46 the file (mate- 
is rial) to be read is located. Then, the address information 
and so on are inserted into the command and the com- 
mand is transferred to the recorder and reproducer 33, 
whereby data is reproduced from the HDDs 45 and 46 
on which the file to be read is recorded. 
20 [01 89] When the recorder and reproducer 33 rece ives 
this reproducing command, the recorder and reproducer 
33 reads out data from a desired location on the HDDs 
45 and 46 and then transmits the original material to the 
output port 60B. 
25 [0190] On the other hand, as described above, the 
CPU 53 of the controller 36 transmits the reproducing 
command to the HDDs 45 and 46 and also transmits the 
command to the CPU 34B of the output port 60B. Thus, 
the output port 60B is in a conditon in which the output 
30 port 60B can receive the original material read from the 
HDDs 45 and 46. 

[0191] Since the reproducing command is thus trans- 
mitted to the HDDs 45 and 46 and the output port 60B, 
the data is read from the HDDs 45 and 46 and the data 

35 read from the HDDs 45 and 46 is inputted to the output 
port 60B through the data bus 30. The data inputted to 
the output port 60B is decoded by the decoder 63, and 
the decoded data is inputted to the editor 51 . Then, the 
original material inputted to the editor 51 is outputted to 

40 the monitor by the monitor selector 521 (see FIG. 1 7) in 
the editor 51 . This output of the original material to the 
monitor is executed until the output reaches the I N point. 
[01 92] In this case, a reproducing speed of the original 
material is the real time of the data. The reproducing 

45 speed is determined by the command which the CPU 
53 of the controller 36 issues to the recorder and repro- 
ducer 33. 

[0193] When the original material is reproduced be- 
yond the IN point, the original material is cut and 

so switched and the reproducing of the insert material is 
started in the same way as the above-described way. 
That is, the controller 36 issues the command to the in- 
formation manager 32. Then, the information manager 
32 outputs the command to the recorder and reproducer 

55 33 in accordance with the new file system information 
so that data may be reproduced from the HDDs 45 and 
46 on which the file is recorded. When the recorder and 
reproducer 33 receives this reproducing command, the 



19 



37 



EP 1 001 623 A2 



38 



recorder and reproducer 33 reads out data from the de- 
sired location on the HDDs 45 and 46 and then transmits 
the insert material to the output port 60B. 
[0194] The insert material starting at the IN point is 
reproduced at high speed. As to high-speed reproduc- 
ing, a double-speed command is issued from the con- 
troller 36 to the recorder and reproducer 33 at equal in- 
terval, that is, frame by frame, second by second and 
the recorder and reproducer 33 reads out data recorded 
in the HDDs 45 and 46 in accordance with this com- 
mand. For example, in the case of the double speed, it 
is possible that data is read at intervals of two frames. 
[0195] The reproducing speed of the insert material 
from the IN point to the OUT point is changed as shown 
in FIG. 21 D. The reproducing speed increases as data 
is farther from the IN point. The reproducing speed 
reaches a peak near the center between the IN point 
and the OUT point. Then, as data is closer to the OUT 
point, the reproducing speed is reduced to the real-time, 
namely, a one-time speed. The reproducing speed of 
the insert material between the IN point and the OUT 
point is smoothly accelerated and decelerated. For ex- 
ample, as shown in FIG. 22, the controller 36 transmits 
to the recorder and reproducer 33 the command to 
change the reproducing speed to the 1.1 -time, 
1.2-time speed. 

[01 96] The reproducing speed of the insert material is 
determined by the command issued from the CPU 53 of 
the controller 36 to the recorder and reproducer 33. 
[01 97] Similarly to the original material, the insert ma- 
terial within this section is outputted to the monitor. That 
is, the insert material read out from the HDDs 45 and 46 
is inputted to the editor 51 via the output port60B. Then, 
the insert material inputted to the editor 51 is outputted 
to the monitor through an external output terminal (not 
shown). This output of the insert material to the monitor 
is executed until the output reaches the OUT point. 
[0198] Furthermore, the CPU 53 controls the read of 
data from the HDDs 45 and 46 so that the reproducing 
speed may be smoothly accelerated and decelerated. 
For example, the CPU 53 transmits to the recorder and 
reproducer 33 the command to smoothly increase and 
reduce the reproducing speed. 

[01 99] When the insert material is reproduced beyond 
the OUT point, the original material is again reproduced 
in the same way as the above-described way. 
[0200] The insert material is reproduced at high speed 
in the edit section between the IN point and the OUT 
point, whereby as shown in FIG. 21 B, a rate of increase 
of the display time versus the display position between 
the IN point and the OUT point is lower than that before 
the IN point and after the OUT point. 
[0201] FIG. 23 shows a result of the one-time-speed 
reproducing over all the sections including the section 
between the IN point and the OUT point. FIG. 21 B clear- 
ly shows that the display time is reduced compared to 
the result of FIG. 23B. 

[0202] For editing using a conventional VCR equip- 



ment, there are provided a Preroll section for matching 
the original material to the insert material and a Postroll 
section which is a fixed section after the OUT point. This 
concept may be introduced into the data recording and 
5 reproducing apparatus 1 . That is, a predetermined sec- 
tion before the IN point may be set as the Preroll section, 
and a predetermined section after the OUT point may 
be set as the Postroll section. 

[0203] Moreover, the special effecter 39 can perform 
10 special effect processing near the IN point or the OUT 
point. In this case, the original material or the insert ma- 
terial, which is inputted from the output port 60B or 60C 
to the editor 51 , is outputted to the special effecter 39 
by the editor 51 . Then, the material is subjected to spe- 
is cial effect processing by the special effecter 39. Then, 
the material is inputted to the input port 60A through the 
editor 51 , the material is compressed and encoded by 
the input port 60 A, and the material is again recorded 
on the HDDs 45 and 46. 
20 [0204] Simultaneously with special effect processing, 
the edited material can be displayed on the monitor. In 
this case, the section subjected to special effect 
processing is reproduced at one-time speed, and the 
other sections are reproduced at the speed smoothly ac- 
25 celerated and decelerated. In this case, the whole edited 
data is obtained through editing on the file system the 
original material, the insert material at one-time speed 
and the result of processing by the special effecter 39 
which is processed by an encoder 
30 [0205] As described above, the data recording and re- 
producing apparatus 1 operates like a conventional 
VCR equipment, thereby executing editing. 
[0206] That is, the data recording and reproducing ap- 
paratus 1 can reproduce data near the edit point at the 
35 time of cutting. Thus, the operator can cut and edit the 
original material and the insert material only by copying 
and referring to the file. Moreover, the operator can per- 
form preview at the time of editing by the operation like 
the operation of the conventional VCR. 
40 [0207] Moreover, the data recording and reproducing 
apparatus 1 reproduces other section than the section 
near the edit point, e.g. , the section between the IN point 
and the OUT point at high speed. Thus, even if the editor 
intensively edits the edit point, the other sections having 
45 no influence on the cutting are reproduced at high speed 
and therefore the preview time can be reduced. For ex- 
ample, the section to be reproduced at high speed is not 
limited to the section between the IN point and the OUT 
point. Sections before the section near the IN point and 
so after the section near the OUT point, i.e., the original 
material can be also reproduced at high speed. Thus, 
the preview time can be further reduced. 
[0208] Furthermore, the data recording and reproduc- 
ing apparatus 1 smoothly accelerates and decelerates 
ss the reproducing speed at the time of high-speed repro- 
ducing of the section between the IN point and the OUT 
point. Thus, the operator can perform preview without 
feeling of inconvenience of operation. 



20 



39 



EP 1 001 623 A2 



40 



[0209] In the above-described embodiment, HDs are 
used as recording media of the data recording and re- 
producing apparatus 1 . However, a disk-tike recording 
medium such as MO or DVD or a semiconductor mem- 
ory such as D-RAM or a flash memory may be used as 
a recording medium. 

[0210] Obviously many modifications and variations 
of the present invention are possible in the light of the 
above teachings. It is therefore to be understood that 
within the scope of the appended claims the invention 
may be practiced otherwise than as specifically de- 
scribed. 

[0211] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 
software control and a storage medium by which such 
a computer program is stored are envisaged as aspects 
of the present invention. 



Claims 

1. A data recording and reproducing apparatus com- 



prising: 



recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac^ 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one out- 
put port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; and 

editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 



cording to claim 1 , wherein the editing means per- 
forms editing independently of processing per- 
formed by the input and output means. 

5 6. A data recording and reproducing apparatus ac- 
cording to claim 1 , wherein the recording and repro- 
ducing means records and reproduces data by us- 
ing a plurality of recording media. 

10 7. A data recording and reproducing apparatus ac- 
cording to claim 1 , wherein data reproduced by ex- 
ternal equipment is inputted to the input port, 

the data recording and reproducing apparatus 
further comprising controlling means for controlling 

is the external equipment or the recording medium so 
as to advance the time to reproduce data from the 
external equipment or the recording medium, in 
consideration of a magnitude of delay that occurs 
until data reproduced by the external equipment or 

20 the recording medium is inputted to the editing 
means, from the time in a case in which the magni- 
tude of delay is not taken in consideration, when the 
editing means edits data by using data inputted 
from the input port and data reproduced by the re- 

25 cording and reproducing means. 

8. A data recording and reproducing apparatus ac- 
cording to claim 7 further comprising routing means 
for switching input and output routes for data input- 

30 ted from the input port and data reproduced by the 
recording and reproducing means in accordance 
with the effect of editing. 

9. A data recording and reproducing apparatus ac- 
35 cording to claim 7 further comprising storing means 

for storing the magnitude of delay. 



2. 



A data recording and reproducing apparatus ac- 
cording to claim 1 further comprising indicating 
means to which data inputted to or outputted from 
the editing means is inputted, the indicating means 
for providing indications as to the input data. 

A data recording and reproducing apparatus ac- 
cording to claim 2, wherein the indicating means 
has an indicator for indicating an operating status 
of each of the input ports and the output ports of the 
input and output means. 

A data recording and reproducing apparatus ac- 
cording to claim 1 , wherein the editing means has 
an operation console at which operations of editing 
are performed. 



5. A data recording and reproducing apparatus ac- 



4. 



10. A data recording and reproducing apparatus ac- 
cording to claim 7, wherein information on an edit 
40 point at which editing is to be performed by the ed- 
iting means is given in a time code accompanying 
data inputted from the input port or data reproduced 
by the recording and reproducing means. 

45 11. A data recording and reproducing apparatus ac- 
cording to claim 1 0 further comprising time code de- 
tecting means for detecting the time code. 

12. A data recording and reproducing apparatus ac- 
so cording to claim 10 further comprising storing 

means for storing the time code. 

13. A data recording and reproducing apparatus ac- 
cording to claim 8 further comprising special effect 

ss processing means for applying special effect 
processing to input data, 

wherein data to be subjected to special effect 
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processing is inputted to the special effect 
processing means through the input and output 
means and the editing means in accordance 
with the route set by the routing means, and 
data subjected to special effect processing by 
the special effect processing means is output- 
ted to the input and output means through the 
editing means in accordance with the route set 
by the routing means. 

14. A data recording and reproducing apparatus ac- 
cording to claim 1 further comprising routing means 
for switching input and output routes for data input- 
ted from the input port and data reproduced by the 
recording and reproducing means in accordance 
with the effect of editing, 

wherein the routing means has a cutting por- 
tion for selecting and cutting data inputted from the 
input port and data reproduced by the recording and 
reproducing means. 

15. A data recording and reproducing apparatus ac- 
cording to claim 14 further comprising switch con- 
trolling means for switching data selection mode in 
the cutting portion in accordance with a synchroniz- 
ing signal given to data inputted to the routing 
means. 

16. A data recording and reproducing apparatus ac- 
cording to claim 1 4 further comprising output select- 
ing means for selectively supplying data cut by the 
cutting portion to the input port and the output port. 

17. A data recording and reproducing apparatus ac- 
cording to claim 14 further comprising: 

image display means for displaying an image 
in accordance with input data; and 
output selecting means for selectively supply- 
ing data cut by the cutting portion to the image 
display means. 

18. A data recording and reproducing apparatus ac- 
cording to claim 1 further comprising: 

routing means for switching input and output 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing; and 

special effect processing means for applying 
special effect processing to input data, 
wherein the routing means has a data selector 
for selectively supplying data inputted from the 
input port and data reproduced by the recording 
and reproducing means to the special effect 
processing means. 



19. A data recording and reproducing apparatus ac- 
cording to claim 18 further comprising switch con- 
trolling means for switching data selection mode in 
the data selector in accordance with a synchroniz- 

5 ing signal given to data inputted to the routing 
means. 

20. A data recording and reproducing apparatus ac- 
cording to claim 1 8 further comprising output setect- 

10 ing means tor selectively supplying data subjected 
to special effect processing by the special effect 
processing means to the input port and the output 
port. 

is 21. A data recording and reproducing apparatus ac- 
cording to claim 18 further comprising: 

image display means for displaying an image 
in accordance with input data; and 
20 output selecting means for selectively supply- 

ing data subjected to special effect processing 
by the special effect processing means to the 
image display means. 

25 22. A data recording and reproducing apparatus ac- 
cording to claim 1 further comprising: 

image display means for displaying an image 
in accordance with input data; and 
30 routing means for switching input and output 

routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing, 

35 wherein the routing means has a data selector 

for selectively supplying data inputted from the 
input port and data reproduced by the recording 
and reproducing means to the image display 
means. 

40 

23. A data recording and reproducing apparatus ac- 
cording to claim 22 further comprising switch con- 
trolling means for switching data selection mode in 
the data selector in accordance with a synchroniz- 
es ing signal given to data inputted to the routing 

means. 

24. A data recording and reproducing apparatus ac- 
cording to claim 1 further comprising controlling 

so means for controlling the recording and reproducing 
means so that data to be edited recorded on the 
recording medium may be reproduced in real time 
near a switching point at which data to be edited is 
switched and so that <ia\a to be edited may be re- 

55 produced in a time shorter than the real time at other 
sections than the section near the switching point, 
when the editing means edits data by using first and 
second data reproduced from the recording medi- 



22 



43 



EP 1 001 623 A2 



44 



10 



15 



20 



urn. 

25. A data recording and reproducing apparatus ac- 
cording to claim 24, wherein the controlling means 
controls the recording and reproducing means so 
that data to be edited may be reproduced at high 
speed in a time shorter than the real time at other 
sections than the section near the switching point. 

26. A data recording and reproducing apparatus ac- 
cording to claim 25, wherein the controlling means 
controls the recording and reproducing means so 
as to smoothly change the reproducing speed of da- 
ta to be edited and so as to increase the reproducing 
speed of data to be edited as data is farther from 
the switching point. 

27. A data recording and reproducing apparatus com- 
prising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port to which data reproduced by external 
equipment is inputted and at least one output 
port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; and 

controlling means for controlling the external 
equipment or the recording medium so as to ad- 
vance the time to reproduce data from the ex- 
ternal equipment or the recording medium, in 
consideration of a magnitude of delay that oc- 
curs until data reproduced by the external 
equipment or the recording medium is inputted 
to the editing means, from the time in a case in 
which the magnitude of delay is not taken in 
consideration, when the editing means edits 
data by using data inputted from the input port 
and data reproduced by the recording and re- 
producing means. 

28. A data recording and reproducing apparatus com- 
prising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port to which data reproduced by external 
equipment is inputted and at least one output 
port for outputting data, the input and output 
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means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; and 

routing means for switching input and output 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing, 

wherein the routing means has a cutting portion 
for selecting and cutting data inputted from the 
input port and data reproduced by the recording 
and reproducing means. ^ 

29. A data recording and reproducing apparatus com- 
prising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one out- 
put port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; 

routing means for switching input and output 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing; and 

special effect processing means for applying 
special effect processing to input data, 
wherein the routing means has a data selector 
for selectively supplying data inputted from the 
input port and data reproduced by the recording 
and reproducing means to the special effect 
processing means. 

30. A data recording and reproducing apparatus com- 
prising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one ouU 
put port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; 
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editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; 

routing means for switching input and output 5 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing; and 

image display means for displaying an image 10 

in accordance with input data, 

wherein the routing means has a data selector 

for selectively supplying data inputted from the 

input port and data reproduced by the recording 

and reproducing means to the image display 

means. 

31 . A data recording and reproducing apparatus com- 
prising: 

20 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one out- 25 
put port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 30 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; and 

controlling means for controlling the recording 
and reproducing means so that data to be ed- 3 s 
ited recorded on the recording medium may be 
reproduced in real time near a switching point 
at which data to be edited is switched and so 
that data to be edited may be reproduced in a 
time shorter than the real time at other sections 40 
than the section near the switching point, when 
the editing means edits data by using first and 
second data reproduced from the recording 
medium. 

45 

32. A data editing method through the use of a data re- 
cording and reproducing apparatus comprising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- so 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one out- 
put port for outputting data, the input and output 
means being capable of making access to the 55 
recording and reproducing means; and 
editing means for editing data by using at least 
either data inputted from the input port or data 



reproduced by the recording and reproducing 
means, 

wherein the input and output means makes 
time division access to the recording and repro- 
ducing means. 

33. A data editing method according to claim 32, where- 
in data reproduced by external equipment is input- 
ted to the input port, and 

the external equipment or the recording me- 
dium is controlled so as to advance the time to re- 
produce data from the external equipment or the re- 
cording medium, in consideration of a magnitude of 
delay that occurs until data reproduced by the ex- 
ternal equipment or the recording medium is input- 
ted to the editing means, from the time in a case in 
which the magnitude of delay is not taken in consid- 
eration, when the editing means edits data by using 
data inputted from the input port and data repro- 
duced by the recording and reproducing means. 

34. A data editing method according to claim 33, where- 
in routing means switches input and output routes 
for data inputted from the input port and data repro- 

- duced by the recording and reproducing means in 
accordance with the effect of editing. 

35. A data editing method according to claim 33, where- 
in the magnitude of delay is previously stored prior 
to editing of data. 

36. A data editing method according to claim 33, where- 
in information on an edit point at which editing is to 
be performed by the editing means is given in a time 
code accompanying data inputted from the input 
port or data reproduced by the recording and repro- 
ducing means. 

37. A data editing method according to claim 36, where- 
in the time codejs detected in order to perform ed- 
iting. 

38. A data editing method according to claim 36, where- 
in the time code is previously stored prior to editing 
of data. 

39. A data editing method according to claim 34, where- 
in the data to be subjected to special effect process- 
ing is outputted to special effect processing means 
for applying special effect processing to input data, 
through the input and output means and the editing 
means in accordance with the route set by the rout- 
ing means, and 

data subjected to special effect processing by 
the special effect processing means is outputted to 
the input and output means through the editing 
means in accordance with the route set by the rout- 
ing means. 
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40. A data editing method according to claim 32, where- 
in the recording and reproducing means is control- 
led so that data to be edited recorded on the record- 
ing medium may be reproduced in real time near a 
switching point at which data to be edited is 
switched and so that data to be edited may be re- 
produced in a time shorter than the real time at other 
sections than the section near the switching point, 
when the editing means edits data by using first and 
second data reproduced from the recording medi- 
um. 

41 . A data editing method according to claim 40, where- 
in the recording and reproducing means is control- 
led so that data to be edited may be reproduced at 
high speed in a time shorter than the real time at 
other sections than the section near the switching 
point. 

42. A data editing method according to claim 41 , where- 
in the recording and reproducing means is control- 
led so as to smoothly change the reproducing 
speed of data to be edited and so as to increase the 
reproducing speed of data to be edited as data is 
farther from the switching point. 

43. A data editing method through the use of a data re- 
cording and reproducing apparatus comprising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port to which data reproduced by external 
equipment is inputted and at least one output 
port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; and 

editing means for editing data by using at (east 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means, 

wherein the external equipment or the record- 
ing medium is controlled so as to advance the 
time to reproduce data from the external equip- 
ment or the recording medium, in consideration 
of a magnitude of delay that occurs until the da- 
ta reproduced by the external equipment or the 
recording medium is inputted to the editing 
means, from the time in a case in which the 
magnitude of delay is not taken in considera- 
tion, when the editing means edits data by us- 
ing data inputted from the input port and data 
reproduced by the recording and reproducing 
means. 

44. A data editing method through the use of a data re- 
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cording and reproducing apparatus comprising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port to which data reproduced by external 
equipment is inputted and at least one output 
port for outputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; and 

routing means for switching input and output 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing, 

wherein editing is performed by selecting in a 
time-divided manner either data inputted from 
the input port or data reproduced by the record- 
ing and reproducing means. 

45. A data editing method through the use of a data re- 
cording and reproducing apparatus comprising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one out- 
put port foroutputting data, the input and output 
means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means; 

routing means for switching input and output 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing; and 

special effect processing means for applying 
special effect processing to input data, 
wherein the routing means selectively supplies 
data inputted from the input port and data re- 
produced by the recording and reproducing 
means to the special effect processing means. 

46. A data editing method through the use of a data re- 
cording and reproducing apparatus comprising: 

recording and reproducing means for recording 
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and reproducing data by using a nonlinear-ac- 
cessible recording medium; 
input and output means having at least one in- 
put port for inputting data and at least one out- 
put port for outputting data, the input and output s 
means being capable of making time division 
access to the recording and reproducing 
means; 

editing means for editing data by using at least 
either data inputted from the input port or data io 
reproduced by the recording and reproducing 
means; 

routing means for switching input and output 
routes for data inputted from the input port and 
data reproduced by the recording and repro- 
ducing means in accordance with the effect of 
editing; and 

image display means for displaying an image 
in accordance with the input data, 
wherein the routing means selectively supplies 20 
data inputted from the input port or data repro- 
duced by the recording and reproducing means 
to the image display means. 

47. A data editing method through the use of a data re- 25 
cording and reproducing apparatus comprising: 

recording and reproducing means for recording 
and reproducing data by using a nonlinear-ac- 
cessible recording medium; 30 
input and output means having at least one in- 
put port for inputting data and at least one out- 
put port for outputting data, the input and output 
means being capable of making access to the 
recording and reproducing means; and 35 
editing means for editing data by using at least 
either data inputted from the input port or data 
reproduced by the recording and reproducing 
means, 

wherein the recording and reproducing means *o 
is controlled so that data to be edited recorded 
on the recording medium may be reproduced 
in real time near a switching point at which data 
to be edited is switched and so that data to be 
edited may be reproduced in a time shorter than 45 
the real time at other sections than the section 
near the switching point, when the editing 
means edits data by using first and second data 
reproduced from the recording medium. 
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Data recording and reproducing apparatus and data editing method 



(57) A data recording and reproducing apparatus 
has facilities for recording and reproducing, inputting 
and outputting, and editing data and can perform edits 
by itself. The data recording and reproducing apparatus 
records AV data inputted from an input port on HDDs by 
using a recorder and reproducer, and outputs data re- 
produced from HDDs by the recorder and reproducer 



through an output port. In an editor inputted is data in- 
putted from outside^and data reproduced by the record- 
er and reproducer. The editor performs edits on at least 
either of the data above by using a matrix switcher and 
an audio mixer provided therein. A special effector is uti- 
lized as necessary. The editor can output data obtained 
through editing processing to a switch. 
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